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GAUGE QUESTION. 



'^ We owe all our railways to the collieries in the 
North; and the difficulties which their industry over- 
came taught us to make railways^ and to make locomo- 
tives to work thenu"* In the rude tram- ways whicli 
frequently intersect the high road in every coal district, 
we see the origin of that gigantic system of internal 
commerce which has more than miy other modern 
invention contributed todevelope the mhieral and manu- 
facturing resources of this countiy. It^ etFect on agri- 
culture hfis as yet scarcely been so potent. In a few 
years we ma}^ expect to see throughout the world the 
current of trade flowing along those ancient chan- 
nels which became disused centuries ago in favour of 
the then cheaper and smfter marine navigation. 

Railroads may he said, in the truest sense of the 
word, to have grown gradually^ although rapidly, to 
their present magnificent proportions. Introduced in 
the first instance in order tjo lessen the labour and 
increase the power of horses employed in drawing coals 
from the pit mouth to the point of sale or embarkation, 

• Cuptain Law's eridence. 
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each line o( load wm naturally constructed in sucli a 
milliner as to lieBt suit the nature of the country it was 

intended to truverse^ and the nature of the load it was 
intended to bear. Thus railroads, unlike many admir- 
ahle invention.Sj instead of bein«jf adapted to practical 
use from a scientific theory^ worked out by a series of 
closet experiments, are the result of the daily labours 
of a g'eneration of obscurcj laborious, ing^enious me% 
only intent on conveying* from the mine to the river 
the larg'est quantity of eon I at the least possible expen- 
diture of time and money. The coal miners of the 
North execute extraordinary works, but they write very 
few books* 

It was with all the advantage of tliis experience that 
the first railroad traversed by locomotives was con- 
structed, and not on any purely theoretical or empirical 
principle J and to tliis circumstance we may attribute 
the fiict that, with one remarkable exception, the rail- 
roads througl^nt the world have^ in the nniin, been 
constructed on the same principles os the model line be- 
tween Liverpool and Manchester, from which dates the 
commencement of the rnilroad system as a science* 

I'he first attempts to apply the power of steam to land 
locomotion were directed to common roads, and these 
attempts have even yet been scarcely abandoned. 

Those who turned their attention to the tram-w^ays, 
wasted much excellent ino'enuity in striving to over- 
come a purely imaginary evil, They^ fancied that co^ 
wheels or propellers were required to enable a loco- 
moti\e to ascend such acclivities as it would be 
necessary to encounter in a tram-way of any lengl^^h. 

While this mechanical problem was as yet unsettled, 
the merchants and mainifacturers of Liverpool and 
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Mancliester beg-aii to consider the possibil it} of uvailiiij^ 
tbemselves, for the transport of raw and maTudketured 
goods between those two great towns, of those means 
of transport which had been found so useful in the 
coal tracts of Northuinberhmd and Durham. They did 
not at first contempkite anything^ more than a sohdly 
constructed tram-way to be worked by horse power- 
Fortunately tltev placed tlie execution of tlieir pmject 
under the direction of George Stephenson, at tliat time 
one of the most eminent of the colliery engineers; — 
a man whose mechanical genius is of that order that it 
may, without exaggeration, be a^sserted, that if Watt 
had not prerionsly inyented the steam engine^ he was 
capable of achieving it. Born in the humblest rank 
of life, self-educated, endowed with an industry, energy, 
and indomitable perse\^erance, which rendered his 
manifold and eminently practical abilities fully avail- 
able to liis employers, he early obtained an inde- 
pendent position, and a high reputation in liis pro- 
fession J but he might have lived and died unknown 
beyond the district of his earlier labours, had it not 
been his well-desen ed good fortuTie to commence and 
complete a work which j in extent, grandeur, and utility, 
casts into the shade the proudest monuments of Greece 
and Rome. 

Others before him prepared the way; others since 
have contributed valuable improvements in detail; but 
to George Stephenson unqiiestionably belongs the proud 
title of the Author of the Railway System. lie 
gathered tlie many threads of ingenuity, and enter- 
prise, and weaved them into the wide-spreading net- 
work which promises, in its manifold extension, to 
envelope the whole \^ orld in bonds of commerce, civili- 

b8 



XVI 



A BKTEF HISTORY OF 



zatioii, and peace. But with all his far-seeing' grenius, 
luid Jill liis talentj he does not possess those minor m*ts 
w liich c!(jntrihute not a little to secure eoteinporary^ in 
addition to posthiiuiuus, applause ; arts by which lesser 
men kee|» tliemselves constantly before the eyes of an 
afhnirin^ undience, and secure constantly re-echoingf 
apjdause for conquering* diHiculties by themselves 
created. 

Before the Liverpool and Manchester line was com- 
plefrnl, (ieDr«»*e Sfeplienson, wlio had discovered that 
t'urria;4*es ilri\en by steam were ca]nd)le of sunnountiiifif 
jifrmlientH of consiflerable aUiturle by the force of their 
weiy'ht alone, proposed to employ locomotive instead of 
horse power for the merchandize and passenger truHie. 
The Gaug-e or width between the mils adopted on this 
line was 4 feet 84 incites^ or what has since been <jene- 
rally designated the NaiTow Giiug'e, and was the dimen- 
sion wliieb hud been found most suited to the general 
requirements of the mineral traffic, ns well as equal in 
width to the broadest road veliicle in use in this 
countr}'. 

The proposition for the use of steam power excited 
tlie alarm of a great number of the sharehoblers. 
At the request of the dissentients, two eminent engi- 
neers, the one engaged on public works, and the other 
in the manufacture of steam eng'ines^ investigated the 
subject; and, in ^^a very able document^'' proved most 
clearly tlmt Mr. Stephenson*s project was, praetically 
and commercially J inexjiedient. 

This report was triumphantly answered by George 
Stephenson's two pujiils, his sou Robert, and Joseph 
Locke. Genius and enterprise prevailed. The horse 
plan was abandoned. The most ingenious meehamVs of 
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tlie duy applied tlieui selves to the construction of loco- 
motives, ill order to contend for a prize of 500^. offered 
by the directors of the Li\eqK)ol and Miiuchester Rail- 
way, and in the niemoruble year 1830, engiues from the 
workshops of the SteplieiLSons, Braithwaite, and a 
third, Ilothwell, in the sight of assembled thousands, 
resolved the milway problem^ 

The successful application of steam to railway con- 
veyance, at high rates of speed, at first caused passenger 
traffic to supersede, in a gi*eat degree, the objects for 
which the Manchester Kailway was originally planned, 
viz., the carriage of merchandize ; and an opinion became 
prevalent, which has only been dissipated within the last 
few years, that railways could, under no circmnstiinces, 
profitably contend with canals for the conve^'auce of 
heavy freiglits. The carriage of coal at lr/< per mile per 
ton would then have been treated as a Utopian vision. 

The raOways constructed in consequence of the suc- 
cess of the Liverpool and Manchester line were for tlie 
most part planned by Stephenson and his pupils; and 
as one of the principles with which he started was the 
importance of a unifonnity which would pennit the 
freest intercommunication, they were all laid down on 
the same Gauge. 

Thus while others were declaring that railroatis could 
only be effective for passenger traffic, just as they had 
previously declaimed that locomotives would not move, 
and locomotives would not pay, Steplienson foresaw 
and foretold the uuiversalit}" of utility which the iron- 
road system ha^ since attained, and prepared his plans 
accordintrly, 

A history, as interesting and extraordiuarj' as a ro- 
mance, might be written of the difHcultics encountered 
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and conquered by the early projectors of railways- No- 
thing* less than gfolden arguments of the purest mint 
would induce noble and g'entle landholders to give as- 
Bent to roads which trebled their estates in value ; and 
vast loss of money and of time was incurred ui making* 
those circuits which now excite our wonder ami re^ret^ 
in order to allay the fears of cities, lest conflagrration — 
and universities^ lest contamination — should attend the 
near approach of steam power; but such a historj' does 
not full within the limits of this sketch. 

Soon after the locomotive came into use, it was found 
the width of the Gaug-e, according* to the then construc- 
tion of enofines, did not afford sufficient space for cleaning' 
find repairing, and it became a favourite idea with many 
eng^ine-builders tliat a few additional inches to the 
Gaug-e woukl increase the power and in every way much 
improve the locomotive; others, consiflering- that all 
railways must eventually communicate, applied them- 
selves to Hiniplitying; the engine and adapting- it to the 
Gaug-e;— and in the end, and even up to the present 
day, the question is, sfmll the engine be adapted to the 
(lavgCy or the Gmi/fe to the en/fine ? 

In 1838 the Great Western Railway was projected. 
According- to the original plan, it was to have departed 
from the London and Birmingliani station, and been 
constructed on the same Gauge. The first Bill was 
thrown out by the ill-judged opposition of the autliori- 
»icH af Eton School, Oxford University, and other land- 
owners on the proposed line, who have since, long and 
often, deeply regretterl their ill-judged and ignorant 
re«iHtance* 

raiding tlie renewal of the Parliamentary contest, 
Mr* Hi'unrI, to whom the engineering department 
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had been confided, cauceived and conuiiimitated to 
the Directors hin idea of increasing the hitlierto uni- 
versally adopted Gau^e by 2 feet y^ ii**^^!^^? ^^ *^11 7 
feet; that is to say, to what is now iiuiver^ally known 
as the Broad Gauge. The jilan, with Mr. Bmiiers 
reasons for proposing the change^ was submitted by 
the Lonilon and Birmingham Du-ectors to tlteir en- 
gineer, Mr, Robert Stephenson. He reported against 
it, and consequently the arrangement for a joint or 
close adjoining station was abandoned, A conclusion 
which must always be deeply regretted, as nothing 
could possibly add more to the convenience of travellers 
and carriei"s than the close approxhnation of all metro- 
politan tennini. 

With his own Directors, Mr. Bnmel was more suc- 
cessful, and became, as he no doubt ardently desired to 
be, the observed of all obseners. No longer following 
in the track of the Stephensons, he rose, from the crowd 
of engineers, in the eyes of his admbei-s, to the rank of 
an original inventor, and hoped to imperishably comiect 
his name with a new system. 

And it must be confessed that there was some- 
thing imposing and grand about his scheme, well 
calculated to fascinate aspiring spirits. It also pre- 
sented advantages in a politic point of view. A narrow^ 
peninsula hke the West, intersected with a Broud 
Gauge line, seemed once and for ever secure from all 
competition. 

In the report laid before the Directors of the Great 
Western Riiilway, drawn up with that skill and plausi- 
bility for which the author is so eminently remarkable, 
Mr, Brunei laid down, as the principles on which his 
extension of the Gauge was founded, that the country 
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would eventually be rli\ ided into railway districts^ each 
of wliicli would be served by one company ; that in 
these districts J the coiistniction of railroads should be 
accommodated to the nature of the country^ for instance^ 
as to g*radients, grange^ &€. ; that as each district w ould 
have but little direct communication with the others, a 
variation or Break of Gaug-e would he no inconvenience ; 
that the West of England would form one of these 
districts^ a district in which the traffic wouhl be 
chiefly passenger traffic ; that this traffic w^ould be 
most satistact^^rily conducted by one or two very lar^e 
trains daily, and that it would be economical to go 
to extraordinary expense in reducing* the line to ex- 
cellent gi*adients, and laying* it down on the Broad 
Gaug*e, — that is to say, anticipating' a great speed and 
a gi'cat econoni}^ in working, from the g-reat outlay in 
construction. On roads where curves were frequent 
and sharp, and the mercantile traffic bore a larger pro- 
portion to the passengers than on the Western Road, 
he, at that time, admitted that a Narrow Gauge might 
be more advantageously used. 

The Bill was obtained, and the road was commenced ; 
but before it was finished some of the shareholders be- 
came alarmed at the enormous expense, and the nume- 
rous experiments which their engineer was engaged in 
tr^ang. The first plan on which the timbers of the road 
were laid proved an entire failure, and had to be all 
relaid, and a bridge built over the Thames at Maidenhead, 
to show how the river might be crossed by two arches, 
while the old bridge close by requiretl not less than six, 
fell down twice. It was again rebuilt, and stands a 
monument of what an engineer of genius can eWevt with 
shareholders' money. 
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Accordingly^ the dissatisfied shareholdei's* applied to 
Mr, Robert Stephenson to examine and rejiort on the 
new Giiuo*e. He declined, on the 2:roiind that it was 
already well known that his opinion was uniavourable* 
Mr. Nicholas Wood, of ?fewca8t]e-on-T3iie, and Mr. 
Hawkshawj at the request of the same parties, investi- 
gated the question most elaborately, and reported 
against. But the msijority of the shareholders, remem- 
bering perhaps that a great govenimeut engineer had 
also reported against using locomotives on the Liver- 
pool and Manchester Railway, decided on supporting 
Mr. Brunei, and giving his system a fair trial. 

After many mishaps, many difficulties, in obtaining 
engines whicli would work — the first, which was made 
with wheels 10 feet in diameter, having been found 
totally useless, almost impossible to put in motion, and 
when in motion almost impossible to stop, the Great 
Western Railway was fairly opened ; and achieved, in 
theatrical phrase, a gi'eat success. The carriages — that 
is to say, the first-class carriages — were liixmiously 
roomy and airy. The breadth of Gauge achuitted the 
construction of a truly royal conveyance for her 
Majesty ; the road was smooth and the pace was swift, 
and with exception of professional criticisms from engi- 
neers, who remiu'ked that the ten-feet engine driving 
wheels, from which such speed was expected, were 
abandoned, and that the carriages, which, according 
t^ the original plan, were to have been for greater 
safely placed i^ithin, were put, as in Narrow Gauge 
lines, upon the wheels ; with exception of these criti- 
cisms in which the travellif g multitude took no interest, 
the comparison of the two Gauges ceased t<* interest 
the public mind. 
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While the Broad Gaugfe was Btill a matter of diB- 
cussioii^ the Eastern Counties line was comnienced, 
under the superintendence of Mr» Braithwaite, who, as 
hefore ineiitioned, was a candidate for the loeomotive 
prize on the openinor of the Liverpool and Manchester 
Riiilway* The propriety of adopting- the Broad Gauge 
was discussed ; eventuallvj a Gaug^e of 6 feet was 
adopted^ on tlie recommendation of Mr* Braithwaite, 
who found, from actual admeasurement of the engines 
he was constructino-, that 3| inches of width would 
give all the additional space he recpiired. 

In Scotland and in Ireland, Gauges intermediate 
betiiveen the Nari'ow and the Broad have been con- 
structed ; but to them it is not necessary^ for the pur- 
poses of the present sketch, to refer. 

When tlie Northern and Eastern, an extension of 
the Eastern Counties was inade^ the eng'ineer, Mr. 
Robert Stephenson, in order to secure tlie uniformity 
which he considered one of the most important prin- 
ciples in the railway system, laid it down on the 5 feet 
Gauge, and thus was avoided an oppoilunity of pro- 
ducing* wluit has since occasioned so much sensation 
and discussion in the railway world— a Break of Gauge. 

After an interval of some years, during which, ac- 
cording to IMr, Bra i til waiters evidence^ improvements 
in the construction of engines, especially the adoption 
of outside cylinders, had quite superseded the necessity 
for the additional 8| inches of width for which he had 
formerly been anxious, an extension of the Midland 
Counties brought a Narrow Gauge line in contact 
with the Eastern and Nortliern, and Eastern lines; 
and in order to obtain uniformity, both were re- 
duced to the original Gauge of 4 feet 8i inches, 
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under the direction and with the full concurrence of 
Mr. Braithwiiite.* 

So long- as the two bj stems remained apart, and the 
public had neither the means of comparing the effects 
of the two Gauges upon fares, nor of enduring incon- 
venience from their contact^ all went welL Wliile the 
whole in\ entioD was a novelty^ ti^avellers were too much 
pleased with the change fi'om the expenses of posting 
and the fatigues of coaching, to criticize or scrutinize 
the merits of the new system. Shareholders were 
silent for their own sakes^ right or wrong ; a railway 
could not be altered with the same ease that a coach- 
master disposed of an incurable kicker or gibber. 

In June, 1844, the Bristol and Gloucester Railway, 
which, although originall}^ projected on the Narrow 
Gauge, as an extension of the Birmingham and (tIoucps- 
ter, had by a financial coup de main^ fallen into the 
hands of the Great Western Company, and been laid 
down ou the Broad Gauge, was opened ; the two sys* 
tenis met, and the Break of Gauge began. 

It was soon found that merchandize did not flow so 
smoothly and coutinnously over this route as over 
the Grand Junction, the London and Birmingham, 
the Midlands and other lines, where no interruption 
of Gauge occurred. Passengers walked across the 
platfonii with all their small baggage, in oriler to 
change from Broad to Narrow, from four abreast car- 
riages to three abreast carriages, and rice verm. This 
was unpleasant in the night time, and in cold weather, 
and highly inconvenient to mothers with families, and to 
the lame, halt, and blind. But as this was an incouve* 
nience t^ which travellers had been accustomed, although 

• See Mr» Draitliwaite's evidenie^ and Mr* Su^pli en son's* 



XXIV 



A BRIEF HI^^TORY OF 



without any necessity, at Birmiugflium^ throuf^^h the 
want of arrang-ements between the London and Bir- 
ming'hani and Grand Junction Companies (since amal- 
gamated) ; and us the mothers^ and lamej halt^ and blind, 
are not only unfrequent travellers, but very powerless 
in agitating-, if the evil had been confined to them it 
might have long remained unredressed. The Cork pig 
drivers, and the drovers in charge of Devonshire oxen 
for the Midland markets, experienced still more diffi- 
culty and delay with tlieir charges j but the agi*icultu- 
ral mind is notoriously patient and slow to be aroused 
to any novel exertion. But among the other parties 
displeased by the unpacking and repacking incident to 
the change of Gauge, were the merchants and manufac- 
turers of Birmingham — a town famed for its taste for 
grievances and public meetings. When they found 
packages intended for shipment at Bristol delayed and 
mislaid at Gloucester, while goods intended for Chel- 
tenham travelled to Bristol, and the hardware goods 
ordered by Bristol travelled on to Cheltenham^ they 
evinced as much indignation and amazement as if 
(as the authors of the Break of Gauge remarked,) 
the worst railway did not aHbrd ten times the accommo- 
dation of the best road waggon establishment or canal 
ever devised. 

But such is the tmture of man, or of the Anglo- 
Saxon man at any rate, give him a better and he 
desires a better stilL It is probably this discontented 
and encroaching spirit which luis raised him fi'ora the 
skins and caverns of his British ancestors to broad 
cloth and slated houses. To be sure it has thrust a 
Celtic man into the cellar oi' the House of Commons. 

The Birmingham niiinufacturcrs culled n meeting, 
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whit^h was utternled by the officials of the two rail- 
ways over which their mmmfactmes passed on their 
way to Bristol; and at that meeting-, after niakiiigf 
every allowance for bad nianuo'enient and want of 
proper understanding* between the two lines^ it was 
admitted by Mr. Wyndhani Harding-, who attended 
as manag-er of the Bristol and Gloucester line, that the 
Break of Gaug^e, causing*, as it does, a complete transfer 
of merchandize, as well as of cattle and passeng-ers, from 
one line to another was *^ a seriotts emi^ a cammerdal 
enJf of fhe^firHt mmimtuder 

From this Birming-haoi meeting* may be dated the 
first ag'itation ag-aiust the Break of Gauge, 

In the Session of 1845, the London and Birming-ham 
and the Great Western Companies were competitors for 
the supplying railroad acconnuodation to the country 
between Oxford and Wolverhampton* 

The since deftnict Ilailway department of the Board 
of Trade decided against the Great Western, on objec- 
tions to the Broad Gauge and the Break of Gang^e. 

A Committee of the House of Commons, after a 
protracted inquiry, in the course of which, in addition to 
the witnesses on local topics, almost all the xiitnesses 
whose evidence is here abridged — were examined, re- 
versed the decision, on the gi^ound of the superiority of 
the line selected by the Great Western, but refi'aiued 
from expressing^ any opinion upon the merits of the rival 
Gaug^es. The Report of the Committee of the House 
of Commons was adopted, after a brief investig-ation by 
the Lords. 

So far, Tilth the exception of the Break at Gloucester, 
which was a grievance of too provincial a character to 
attract much attention otit of the limits of the district 
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affected, the Uaugfe question had appeared to the 
by^tiindiiiof jmblie rather in the lig"ht of a crotchety 
dispnte between rival en}]fineers, or a means of attack 
and defence between ri\'al ci*ni])anieR, than what it reall}^ 
is — a question of national importance. But the evidence 
elicited by the Oxford and Wolverliampton conteBt had 
excited the attention of the Government^ as well as of 
many independent members of both Houses of Parlia- 
ment. 

About the ^ame time appenred a pamphlet ^^On the 
Evils of Diversity of Gaug-e^ with a Remedy," bein^ 
the substance of a wTitten statement submitted to tlie 
President of the Board of Trade^ by the author, Mr. 
Wyndham Harding', one of the witnesses examined 
before the Oxford and Wolverhampton Committee, and, 
as before mentioned, manager of a Broail Gaug-e rail- 
way at the only point where the two Gaug-es had as yet 
come into contact. 

This was the first popular pamphlet that appeared on 
this fjuestion^ and is remarkable as having* been con- 
firmed in all its conclusions and estimates of the 
expense of obtaining- national iniiformity, by the last 
and Ho vol reporters on the subject. 

Shortly afterwards^ on the motion of Mr. Coliden^ in 
the House of Commons^ and of Lonl Dalhousie, in the 
Lords^ an fuldress was unanimously voted for a Royal 
Commission to aseei'tain '^ jrhether fnftftfm' private acts 
for the eimsfrnetwn of raihtaifH^ prorivon otufht to he 
mmh Jar securing a imifann Gmtge ; and wheth^^r it 
wauM he expedie^it and praeticahh to take meamires to 
bring railways already constmcted, or in progress of 
const ractioHy into nniformitff of Gange.^ 

The commissioners appointed were Col. Sir Frederick 
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Siiiitli of the Royal Eiigiiieerrf^ wlio liad previously 
held the office of Inspector-General of Railways, Pro- 
fessor Barlow of tlie Woolwich Military Academy, and 
Professor Airy, the Astronomer HoyaL 

After a lengthened invei^tigation, which comnienced 
in August, 1845, and an examination of the witnesses, 
an abrirlfTiiient of whose evidence forms the hulk of this 
volume, in January, 1840, they made a Report, which 
concluded with the ibllowing results and recommenda- 
tion : — 

*' First. ThBt the Gauge of foor feet eight inches and a half be 
declared by the Legislature to be the Gauge to be used in all public 
Railways now under coaatructioa^ or htu-etLfter to be constructed, in 
Great Britain. 

** Second, That, unless by the consent of the Legislaturej it sbould 
not be permitted to the Directorsi of any Railway Company to alter the 
Gauge of audi Railway. 

*^ Third. That in order to complete the general chain of Narrow 
Gauge CO mmuai cation from the North of England to the Southern 
Coast, any suitable measure whould be promoted to form a Narrow 
Gawge liak from Oxford to Reading, and thence to Basingstoke, or by 
any shorter route connecting the proi>osed Rugby and Oxford Line 
with the South Western Railway, 

" Fourth. That aa any junction to be formed with a Broad Gauge 
line would involve a break of Grange, provided our first recommenda- 
tion be adopted, great commercial convenience would be obtained by 
reducing the Gauge of the present Broad Gauge lines to the Narrow 
Grauge, of four feet eight inches and a half; and we, therefore, think 
it desirable titat sam£ equitable mmns shonid be fmind of proffnciv^ 
meh entire umfomutp of Gaugey or of adopting euch other course as 
would admit of the Narrow Gauge carnages passing^ without 
interrui>tion or danger, along the Broad Guage line.** 

This Report, if canned out, altbougli enveloped in a 
kind of official coyness, i^ nothing leys than a decree 
for abolishing* the Brotid, and establishing* the iiniver- 
Balitj of the Nan'ow National Uniformity of Gauge, 
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Tlie Great Western Company feel this to be the case, 
and have zealously laboured^ ever since the publication 
of this important document, to destroy its effect. Ob- 
servations, replies, rejoinders and sur-rejoinders, daily 
and weekly articles, and pamphlets have swarmed from 
the modern tilt i ma ratio of disputants — the Press. 
Many ing-enious arguments, much wit, some ill humour, 
and spirit of partizanship of the bitterest character, 
has been exhibited on both sides* We Iiave even seen 
a Dh'ectorate, including' a conservative peer and a 
conservative commoner, patronizing' attacks imputing 
ignorance and partiality to the Queen's o^ti arbitrators* 

Under these circumstances, it is quite evident that 
that large body of the public, who, not holding- shares 
in either Gaug-eSj and not allied by blood, friendship, 
patronag^e, or gentility with either of the bellig'erent 
Directing powers, but selfishly, only anxious to have 
themselves, their goods, chattels, merchandise, and 
manfactures, conveyed to and from every part of the 
king*dom, with the greatest possible convenience, com- 
fortj safety, speed, and punctuality, at the lowest pos- 
sible cost, will treat with g:reat indifference, if not 
Buspicion, the vehement assertions and hypothetical 
statements of both the Broad and Narrow Houses. 

To supply, in a somewhat condensed form, the opi- 
nions, facts, and figures rendered before the commission- 
ers by the more remarkable of the forty-seven eng-ineers, 
enorine-makers, railway managers, carriers, miners, and 
railway contractors, this vobmie 1ms been prepared from 
the vast blue folio in which their evidence at present 
lies entombed. 
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History of the (imiffe. 

In Eng^knd, (as will be seen fi*om the Map wliicli, 
by the kindness of the Proprietors of the Railway 
Cfiranieley we have been enabled to append to this 
volume)^ 1^000 miles have been constructed on the 
Narrow Gauge and 274 on the Broad. No public 
railways in Eng^Iand are at present laid down on an 
Intermediate Gauge^ those which fonnerly existed 
having- been reduced to the prevailing^ dimensions of 
4 feet 8 1 inches. The Mineral Railways of Eng-land 
vary from 2 feet to 4 feet 8^ inches^ tbe latter only 
being' worked by steam- 
In Scotland the passeng-er Gauge is 4 feet 84 
inches. 

In Ireland^ under the advice of a Government Com- 
mission^ 5 feet 3 inches has been adopted as the 
national Gauge, although some short lines have been 
laid down on 4 feet 8| inches. 

In France the railways are, under Government in- 
structions, universally laid down on the Narrow Gauge* 
In Belgium the first series of railways laid down by 
Government were all on the 4 feet 8^^ inch Gauge, with 
the exception of one line between Ghent to Antwerp, 
which is laid down on a Gauge of 3 feet 9 inches.* In 
Brunswick the railroads are on tlie Narrow Gauge, as 
they also are in Saxony, Austria, and Bavaria. f In 
Italy, between Leghorn and Pisa, there is a Narrow 
Gauge line, and those lines which are being constructed 

• Bedpost, pp. 117, 119, 344, 345. 
t Ibid, pp. 3, IVX 



XXX 



A BRIEF HISTORY OF 



between Genoa and Turin, are also on the Narrow 
Gauge. 

In Holland a Gauge of 6 feet 5 or 6 inches has been 
employed, and in liaden a 5 feet 3 inches Gauge. 
The railway between Basle and Strasburg the line is 
on a Gauire of 6 feet 3 inches* 



Opinions on Gauge. 

Mr. Brunei and his friends^ Mr. Charles Alexander 
Saunders and Mr, SejTnom* Clarke, seem alone in their 
preference for the 7 feet Gauge — Mr. Brunei states very 
confidently that if he had to work over again, he would 
adopt a somewhat wider Gauge than 7 feet. At the 
same time it must be noted that Mr, Brunei not only 
adopted the Narrow Gauge on the Taff Yale Rail^a}^^ 
wliere, according to the evidence of one witness^ the 
curves "are frightful/^ but has also made use of it in the 
lines between Genoa and Turin^ wluch he is superin- 
tending, in order to secure uniformity with other rail- 
^\'ays witli which it is likely to come in contact. 

Mr, Benjamin Cubitt would like to increase the Gauge 
to 5 feet 3 inches, Mr. William Cubitt would go as far 
as feet ; all beyond that width^ he considers would be a 
loss in dead weight. He thinks^ at the same time, that 
mineral proprietors would prefer the Narrow Gauge* 
Colonel Landmann would prefer a wider Gauge j but^ 
in the progress that railroatls had made^ considered any 
such proposition hopeless. Major- General Pasley is 
decided in favour of a reduction of all the railways of 
the kingdom to a Gauge between 6 feet and feet. 
Mr. Vignoles' theoretical preference is in favour of a 
feet Gauge ; he attempted to introduce it into Ireland^ 
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and all the lines that he has constructed have been made 

on the Nan*ow Gauge, for the sake of maintaining; 
uniformity with connecting' lines. On the Wurtemberg* 
lines, which are intended to unite at one extremity with 
the railways of Baden which are on an intermethate 
Gaug'e^ and at the other with the Bavarian railways 
wliich are on the Narrow Gaug-e, he advised the 
adoption of tlie Narrow Gtiugej in consequence of 
expecting* the chief trade from the Narrow Gaug-e 
lines. He prefers a broader Gauge, but he says '^ the 
advantage woukl not weigh sutticiently to induce me to 
chang-e/'* 

Mr. Bodmer^ Mr. Bury, and Mr. Gray, all engine 
builders^ desire, tkeoretkalhj^ an increase of from 5 to 
6 feet, but consider National Uniformity of Gaug^e 
by far the most important object. Mr. Bodmer replies 
to a question^ *^ If it \\ as to be done now 1 should say 
an increase of six or eight inches, but aa we have gone 
so far, I should say it was not w orth the expense of an 
alteration.'' Mr. Bury thinks '^ the engine would be 
far better if the road were a little wider, but that the 
speed at which we have arrived is quite sufficient con- 
nected with safet}', and that *^ an engine on the Narrow 
Gauge may be made of quite sufficient power both 
for velocity for passenger tr^ains, and for luggage 
trains.''! 

Messrs, Braithwaite, Bidder, Fernihough, Hawk- 
shaw, Locke, M^Connell, Rastrick^ Robert Stephenson, 
Nicholas Wood, a list certainly comprising some of the 
most eminent railway engineers and engine builders in 
the world, are unanimously of opinion that the improve- 
ments already made have obviated all the difficulties 
• See/>a*^p, 3-16. f p, 30i. 
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which the 4 feet 8^ hughes Gaiiore foriuerly presented, 
and that it is still capable of much ^Teater improve- 
ments. Mr. Braithwaite, the autlior of the 5-feet Gauge 
on the Eastern Counties, — since reduced, with his appro- 
bation, to tlie national 4 feet S^ inches, — observes, *^ Jlt^ 
locomofire of this day is not the loconwtire of 1830; /br 
all the purposes for which railmiys can he wantedj there 
is nddifhmal space to crowd in as much powcVy and more 
than can ever be commerciaUtf beneficial,'^* And again, 
^^ A hoy may now with facility clean an engine in an 
hour which would formerly take a man a day/* 

Mr. Hawk,slmwt says, '^ I think the absolute necessity 
of extending railways, now that every road is to have a 
railway, rather trees to show that it is not wise to make 
those ruihvays of very large dimensions. The question 
is not so much what is best for one large trunk railway 
running throughout the kingdom, as what is best as u 
system to be applied to the whole kingdom ; and any 
nrrangement which neglected the extension by hranclies 
to every town and every village, would, I think, be 
detrimental to the country." 

Break of Gavge and liemedies, 
Mr. Brunei admits that the Break of Gauge will be 
an inconvenience. '^ The amount of it,^'* he observes, 
^^ will flepeml very much upon the particular line of 
country upon which the change takes place, and upon 
the interests of the parties on either side, to increase or 
diminish the amount of inconvenience." Mr. Seymour 
Clarke thinks the jiublic will experience very little incon- 
venience, and that there is no particular difficulty at the 
unloading at Didcot, except wlien people go in shoals to 

* See post f p. 2. t Ibid. p. 30. 
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Oxford. Mr. A. 8aunders thinks that where two Gaages 
meet '^ there is an iiicoiiveiiience^ but I cannot call it 
an eviV whicli is certainly a very ing'enioua^ but not 
very deiinite answer to an inconvenient, not an evily 
question. 

These three gentlemen all propose the same remedies 
for the Breakj viz., small packag-es and parcels to be 
moved by a force of porters — or the body of the carriag^es 
to he removed bodil}' from the narrow wheels and axles, 
and laid down on broad frames and wheels — or to 
run the whole carriag'e, wheels and all on broad trucks, 
— and to pack minerals and coals in iron boxes, two to 
be transferred to one Broad Gang-e truck. 

Mr, Cnbitt considers that this tnuisfer is a " nipre 
mutt^^r of cost/' w hicli indeed is perfectly true, and the 
same may be said of the adilitional price of a bale of 
cotton carried from Bristol to Manchester by rail. Mr. 
Vignoles does not believe the public could be made to 
pay the extra expenses involved by a Break of Gauge. 
In practice, as before stated, lie avoids the difficulty by 
invariably preserving' the strictest uuijormity between 
the lines he constructs and the lines he runs into, 

Mr, Stephenson, Mr, Nicholas Wood, and Mr. Kllis 
the Deputy Chainnun of the Midlands, give instances 
on the Erewash, on the Liverpool and Manchester, and 
on the Midlands Railways, where the loose boxes, and 
all the other remedies proposed by the three advocates 
of the Broad Gunge have been triefi on a larg-e scale 
and entirely failed. Mr. Wyndham Harding', and Mr. 
J. M^Connell, from the results of their experience at a 
Break of Gaug-e^ prove, in the most complete and 
Hatisfactorv luanner^ that althougii on paper very in- 
genious palliatives may be prepared, in practice a Break 
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of Gauge is a commercial evil wliicli would alone neu- 
tralize lialf the benefits of the railway system,* The 
evidence of these two gfentlemen is most iuiportant from 
its eminently practical character. 

But by far the most striking* evidence ^ven on the 
Break of Gaugfe, as well as upon the comparative merits 
of the two GauiTf^s is that tendered bv tlie carriers* 
Making* every allowance for the natural prepulices of 
Mr, Chaplin and his partner in favour of the Narrow 
Gaug-e lines with which the former is connected^ it is 
quite evident, from the facts brought forward by these 
gentlemen, as well as the parties connected with Mr. 
Piekford, that a Break of Gauge necessarily involves 
trans-shipment, and that trans-shipment involves loss 
by nnsdirection and pilferage, as well as a detention 
of hours^ and an actual money tax 'of from 1^. dd. to 
28. Qd, per ton. 

Passengers may be easily moved at a slight expense 
of time, and some aniioyance; but it is evident that our 
railway system will not be perfect until a cargo of mer- 
clm!Hlize of all descriptions may be sent to and from the 
most distant points of the kingdom^ with the safety and 
punctuality of a post letter- 
No graziers or farmers were examined by the 
Commissioners j but Mr. N. Wood, of Newcastle, 
Mr, Bruyeres^ and Mr. Mills, of the London and 
Birmingham llailway, and Mr, W, Hai^ding^ ^'^re 
eiuxbled to bear witness to the extreme difficulty of 
trans-shipping cattle and ])igs. Agricultural produce, 
like mhierals, althougli for a different reason, cannot 
bear high tariffs. The coal oi^Tiers and ndners, 
Messrs, Brown and Budd^ consider a continuous 
• See past, 69 to 75; 105 to 135. 
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Narrow Gaiij>:e essentiaL if South Wales is to share 
iu tlie retail iron trade of the kingilom. 

Ou iiicheB of Gauge there may be a difference of opi- 
nion^ but about the enormous e^l^ of a Break of Gaug'e 
there can be none. Captain Laws most truly observes, 
that ^^ the development of the mineral wealth of the 
king'donij on the finng'e of which we have as yet barely 
touched, is ten thousand times more important than 
travelling* 70 miles an hour," Neither our faniiers, 
miners, nor manufacturers can have an uutnimmelled 
tield for their exertions until national uniformity of 
Gaug'e is established. 

It is in vain to seek the point at which the least 
traffic passes ?ww for the establishment there of the 
Break of Gauj^e. In the present daily changing* state 
of the population, it is impossible to say where there 
will be the least trattie, and most impolitic to raise up 
artificial barriers^ such as Breaks of Gaug*e, ag-ainst a 
future interchange of produce and manufactures, or the 
rising' prosperity of an, at present, uimimaed port. Take 
the instance of the western district, where there are few 
manufactures but numy fine harl>ours. A Break of 
Gauge may prevent the rismg of a new^ Liverpool^ 
Birkenhead J or Southampton. 

The military men examined, sura up all in comparing 
the effect of a Break of Gaug^e on an an:ny to a halt at 
a (erry. 

Safety y Speedy and Power. 

The evidence completely dissipates the ^^Igar notion 
that a Narrow Gauge railway carriage is likely to 
tojiple over from top-heaviness: no instance of the kind 
is on record, the actual centre of g-ravity on both 
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lines being about the same. The itleii ha^, no doubt, 
arisen from the tenn Narrow Gautr*^ havinn* eonie 
hito use^ which conveys tlie idea of a particukirly 
narrow carriage^ the fact being*, as before mentioned, 
that there is no road carriag-e in use in England of 
a greater \ndth than 6 feet ; while in Uelg;iuni n 
raih^oad 00 niileB long: is worked with perfect safety 
and great economy on a Gaug-e of 3 feet 9 inches 
(see Stephenson's evidence^ p. 119). Mr. Seymour 
Clarke^ when examined on this pointy at first admit- 
ted that the Narrow Gaug-e lines were '^practically 
safe f but afterwards^ when inferring; that Narrow 
lines ran off the road at high speeds from want of a 
wider base^ he was asked, — 

^^ Q. But your eng'ines do g*et off the line sometimes ? 

A, Not fi'ora that cause. 

Q. But they do g*et off ? 

A. They g*et off at points !" 

As to speed, Mr, Brunei states that up to 00 miles 
an hour either Gauge is perfectly safe; above that pace 
he claims a superiority for tlie Broad Gaugfe : but all 
the witnesses^ except Messrs. C. Saunders and Clarke, 
seem to tliink that the hig-h speed of the Great Western 
is owing* to the gradients, to attain which such sacrifices 
were nnide in the construction of the line. Many en- 
g*ineers seem to tliink that the roads and rails are not 
equal to the ]n*esent express train speeds; and Mr. 
Locke, amongst others, gives strong reasons for tins 
opinion. All the Narrow Gauge witnesses maintain that 
the Narrow Engine is callable of great improvements and 
much higher speed tlian has yet been attained. Alto- 
gether, the evidence on speed is very conflieting, and must 
be read : the balance seems in fa\ our of the Broad Gnuge 
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havings tlie power of attaiiiiug' greater spee<l^ but of not 
having* yet attained it. 

With respect to the question of Power^ the evidence 
of Mr. JPConnell and Mr, W- Ilardinge,* proves most 
satisfactorily tliat tlie Narrow Gang'e engines may be 
and are constructed with power to draw a load far be- 
youd the requirements of our commerce^ from 800 to 
1000 tons of merchandize. 



Conchsions, 

There is cue important point which the publication of 
this evidence establishes most clearly^ — the gi'oss injustice 
of the attacks made by the advocates of the Great 
Western Company on the Commissiouers. So far fi-ora 
their having' decided against evidence^ it is quite clear 
that unless they had reporterl against the testimony of 
every engineer except Mr, Brunei, of eyery secretary 
except Mr. Saimders, of every manager except Mr. 
Sej^mour Clarke^ and of every engine builder except 
Mr. Gooch, as well as against the united evidence 
of miners and carriers (not one of which two practised 
and intelliofent classes did the Broad Gaugfe advot^ates 
call), they could not have reported in favour of the 
Broad Gauge, 

Another point established not less clearly is^ that the 
Broad Gauge has been, as far as any railway system 
could be, the bane of the Western Counties ! A straight 
line^ easy gradients, a rapid pace, and a large carriage, 
are excellent it* not indispensable for pleasure parties, 
and special expresses. In going to races nothing can 
equal the Great Western. If the Emperor of Russia 
should ever be able to spare funds for the construction 
* Pp. 95, im, 204. 
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of tlie long-talked railway from Petersbiirgh to Mos- 
cow, a line whidi is intended^ like everythingf Euasian, 
solely for the convenience of the Czar and his soldiers, and 
w^liich will run, too, tliron^h a country of rolling- plains, 
why, there, the IJroud (latige would be in every respect 
most fit. But the West of Eng'hiiid is the very reverse 
of Hussia, and requires^ of all thing's, not hug-e unwieldy 
carriages and trucks, but handy little waggons, w hich 
may, w^ithout inordinate trouble or expense, be run into 
small road stations, and sidings, to w hich a fiirmer may 
send his couple of fat oxen, or his score of slieep, or 
his load of corn, in conjunction with one or two more 
neiirhbours. 

Hitherto, of all classes, the agriculturist has least en- 
joyed the advantages of railway transit : he never can 
enjoy them wliere expensive rates and lieavy unwieldy 
trucks prevail ; and that is the reason why the Great 
Western Railway, altliough running through ricli coni- 
growing* and cattle - feeding counties, has created, as 
yet^so little local traflic. The wliole machinery is on too 
vast^ costly, and magnificent a scale. 

Were it not for the iueouvenience of the Break of 
Gauge, the clieap little Belgian 3 feet 9 inches Gauge 
would su]iply the wants of 8omersetshire and Devon- 
ehire infinitely better than the Broad Gauge. 

Finally, we learn, with infinite satisfaction, that so far 
from this country being, as continental philosophers, such 
as M. Micheletjiove to represent, worn out and exhausted 
by jmst efibrts,* we luive within our island bounds, richer 
and more abundant sources of wealth, agricultural and 
mineral, than all that we liave heretofore displayed. 
Wlienever our Railway system is completed, whenever 

* Eflgland and Ru*isia two bloated ptanis* — Michdefa * Feoph.^ 
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— and the day is not far distant when that devoutly to 
be wished for end shall be accomplished — the uttermost 
parts of England are, by a cheap imiform, rapid, and 
punctual means of conveyance brought within a few 
hours' communication, there will be no sterile land and 
no unworked coal mines. A regular course of exchange 
will be established between the agricultural, the mining, 
and the manufacturing districts flowing on in an even 
unbroken current. The price of fiiel and of provisions 
— the two great necessaries of life — ^will be nearly the 
same at all parts of the kingdom, and at all times of 
the year. To reach this goal, we must have not less 
swiftness than we now enjoy, but punctuality and 
economy — benefits all-important to miners, farmers, 
manufacturers, merchants, carriers, and share-holders, 
— but which, unless nine-tenths of this evidence be 
false, they can never obtain without National Uni- 
formity of Gauge. 
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^r. John Braithwaite, Civil Engineer, Chief En- 
gioeer of the Eastern Counties Railway ; Manu- 
facturer of one of the first Locomotives that ran 
on the Liverpool and Manchester Railway* 



your 
on tlie 



I7G7* Will you favour the Commissioners with 
motives for adopting the 5 feet Gauge 
Eastern Counties Railway ? 

At the commencement of the undertaking, it appeared 
that several of the Directors were under an impression 
that it would be much better to lay down the then contem- 
plated? feet Gauge of the Great Western Railway. I con- 
sidered that it was very unnecessary, involving a very 
extravagant outlay, and I began to think seriously as 
to whether that Gauge should be adopted by as, or the 
4 ft, 8i in. ; and I then wrote a report upon it. It was 
very fully discussed at the Board, and it was eventually 
carried that the 7 feet Gauge should not be laid down. 
Shortly after it became a question as to what the Gauge 
should be, presuming it was not to be 7 feet. Having 
dropped some observations about a variation in the 
Gauge, the question was put to me, if it was left to 
myself, whether I would make any alteration in the 
Considering that tve were tm eastern distrtci, 
that our departure was from Lomlou^ and not 
that we were ail to coneeutrate in London^ 
and to take our departure from each other's rait* 
wai/s, and believing that the eastern portion would be devoted 
to us. Just as we thought the Great Western portion 
would be devoted to its particular Company^ and know- 
ing the difficulties we had to encounter in 4 ft. 8^ in.; 
and not looking to ultimately taking a northern road, 
presuming that the Birmingham line had occupied that 
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portioQof the country I submitted to the Directors that 
6 feet would be a better Gauge. I arrived at that 
5 feet Gauge in this way : I found that the locomotive 
engioe was defective in several particulars, — one, as to 
its generative power, the space we had for boiler room ; 
next, as to the number of wearing parts: I thought 
that each of them ought to have, if we could afford it, 
a little more room, allowing a little more wearing sur- 
face, but more particularly with regard to the boiler. 
The tubular system then being very much adopted, it 
struck me that if we had a little more space between 
the tubes we should have a more quiet action of the 
water in the boiler, and consequently less ebullition; 
and, therefore, with my diagram and ray section of my 
engine, I added to all its different bearings, and I 
added what I considered sufficient additional space to 
the tubes, the sum of which gave me 4 ft, t If in., and 
upon that I assumed that 5 feet would be about the 
thing. Since then the Gauge has been reduced from 
5 feet to 4 ft. 8^ in. As to the policy of so doing, 1 
have very little doubt that it was perfectly right it 
should be so done, notwithstanding that it involved 
very great expense. If the intention had been origi- 
nally to run to the north, we should not have added 
that 3^ inches, but we should, in common with others, 
have taken the chance of the very great improvements 
that have been made in locomotive matters, to which I 
have myself paid very great attention. 1 am very 
happy to say that, although I think that still greater 
improvements may be made, Ihe locomotive of this day 
is ?wi the locomotive of 1 830, mul that, for all purposes 
for which railways can be wanted, there is additional space 
to crowd in as 7nuch power and fnore than can ever he 
commercially beneftciaL The trade generally throughout 
all the Narrow Gauge lines, from what I see, and from 
what I have read and heard, is, in all instances, con- 
ducted with every possible regularity — that is, so far as 
the present experience of railway management will 
permit — but I consider that we are, in respect particu- 
larly to the management of our trains, in almost com- 
parative ignorance. I think we are now just breaking 
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into something ; there are new ideas daily suggesting 
themselves- The mind having been hitherto devoted 
to the construction of railways, people are now turn- 
ing their attention seriously to the transmission of 
goods and passengers ; and for the convenience either 
of carrying goods, or for the transit of passengers in 
particular, I should say that, barring those little notions 
we had about the addition of 3^ inches, which the im- 
provement of the locomotive has^ I thinh\ superseded, I 
think that, for the purposes of passengers in particular, 
the Narrow Gauge is infinitely superior to any other. 
If the thing were to be made de vovo^ I think then that 
it might be made 5 feet, because it does give a little 
more room : but we have found that, although at that 
time we coutd not make the engines of that power and 
dimension to suit a Gauge of 4 ft, 8^ in., yet that some 
of the bodies of those engines upon our line have been 
so altered, that those that were running on 5 feet are 
now running on 4 ft. 8^ in. ; which shows the great 
attention that has been paid, and the improvements 
which have been made, 

1841. Have you any other observations to add on the 
general question ? 
Having adopted a wider Gauge than others, an im» Sccs no ne^set* 
pression has been created that I am a Broad Gauge nJ^y^Q^le. 
man, but I state most distinctly I am not a Broad Gauge 
man, and I see no necessity for the Broad Gauge, 

1851. If I were to adopt any, I should adhere to the 
4 feet 8^ in. Gauge. 

1852. As being sufficient for all the purposes of com- 
merce ? 

As being sufficient for all the purposes we can 
require, and necessarily attended with much less ex- 
pense in broken countries, with respect to the way 
itself, in the construction of the line. 

1853. In original construction is the Narrow Gauge in 
all cases less costly than the Broad Gauge ? 

Yes ; particularly in difficult countries. I may 
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state with reference to the very question that Captain 
Laws answered, as to corves in rocky districts; it is 
quite bad enough to curve them down to 4 feet 8^ in, as 
may be seen by the TafF Kailway ; for it is the most 
frightful specimen we have of curves through a dif- 
ficult country, and engines running at considerable 
speed, and very far beyond the notion of engineers 
generally, that they are capable of. 

1854. Are you aware that Mr. Brunei was the en- 
gineer of that line ? 

I am. 
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1836. Was the change of Gauge on the Eastern 
Counties from 5 feet to 4 feet 8^ inches effected 
without any great inconvenience? 

Yes; one would scarcely have known any change 
was taking place ; it was done remarkably well under 
the management of Mr, Berkley. It surprised all 
parties that it was done so well as it was, consider- 
ing that it never interfered with the running of the 
trains. 

1837. Could you change back again to that same 
Gauge, or to a broader Gauge, without more in- 
convenience ? 

Perfectly so. I should say there would be about 
the same expense in the one instance as in the other ; 
it might be done with very great facility, 

1838. Did it cost 1000/. per mile altogether, or more 
than that? 

I think that was as near the amount as possible. 

1839. Have you any tunnel on your line which will 
interfere with the increase of Gauge ? 

None whatever that I consider would interfere with 
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The whole might be widened 
without increasing the tunnels. 

1840. Would that apply to your bridges also? 

Certainly. Our horse-boxes determine the extra 
width. The space between our rails being six feet, if 
we were to leave the two horse-boxes the common 
wMdlh in their position as running upon the rails^ and 
widen out the 4 ft, 8^ in. rails to the Broad Gauge, it 
would not affect the tunnels, or bridges, or viaducts. 

1857. Would it cramp your operations a little ? 

No doubt they would not be so readily used. My 
notion is, that trucks should be sufficiently large for 
the traffic ; but the more handy the waggons are, the Tiiemore 
fewer are the hands employed, and the better able are S^^^iefe^?* 

the porters to sort those waggons,— confessing, at the t»ands em- 
same time, that I think there is more sorting than is ^'"^ 
necessary. 



1793. Da you think in the 4 feet S^ inch Gauge you 
have sufficient space for cleaning, oiling, and 
repairing the various parts of the engine? 

On the present construction of engines, the space 
is ample, and the complication is much reduced* A 
variety of parts that required a complication of cranks, 
eccentrics, and other things, are done away with ; and 
a boy may now with facility clean an engine in an 
hour, which formerly would take a man a day. 
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1802. Ton per ton, do you think you work as economi- sconomjof 
cally as the Great Western. on«truc- 

I have no doubt of it, taking our gradients into consi- 
deration. If the capital is to be taken into consider- 
ation with full employment for the trains, 1 have no 
doubt the Eastern Counties or the Northern and 
Eastern work equally economical. 
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1768. Upon the present system of making engines 
(and I have no doubt the improvements will go on) 
they are very superior to what they were ; and I do 
not hesitate to say that within a very few months they 
will be as much superior as the engines now used are 
to what were formerly used. The introduction of out- 
side cylinders reduces the complication of the engine 
materially. There were certainly logical reasons for 
admitting that the outside cylinders were not so steady 
as cylinders internally ; but, taking all the circum- 
stances into consideration, there cannot be a doubt 
that the outside cylinders are superior for all purposes 
as to wear and tear, economy, management, and the 
means of raising very considerable power, upon a base 
which, 1 contend, is quite sufficient to carry anything 
that can be superposed. But the base is in the one 
instance as it is in the other, w^hicli 1 rather looked at 
in the engines at the time of determining the centre of 
gravity of the engines tliat were proposed to be used, 
than the engines we were then using. 1 took the centre 
of gravity of the two ; and it appeared that, as to its 
lieight relatively with its base, if there was any advan- 
tage it was all in favour of the Narrow Gauge, or 
assuming they were equal, it being an isosceles triangle, 
where it stood on a 7 feet base, or a 5 feet base, or a 
2 feet base, the centre of gravity relatively equally 
high with those bases, was one and the same thing, as 
far as regards the effect of throwing the engines off by 
centrifugal effect ; and, at the same time, looking also 
at the narrower base, provided the centre of gravity 
was as safely placed, was infinitely superior, inasmuch 
as the more the lines approximated, the narrower they 
were, the less resistance they had in going round curves, 
and greater facilities also were afforded for going 
through broken and difficult country, such as the coun- 
try 1 have been looking at lately, and that to which 
the Commissioners' attention was lately called, on the 
Manchester and Leeds, which is a work of great in- 
geimity, and does great credit to those who laid 
U mit* 

Ah in applying the Broad Gauge in that particular 
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part, I have examined the country very narrowly of late, Mr johp 

to see whether there was an opportunity ot getting a 

Narrow Gauf]:e line by the side or over a certain por- Broad Gauge 
tion of It, and I abandoned it as being perlectly im- and lcccu line, 
practicable. 

1770. We began with 6-feet 6-inch wheels. We 
found by drawing up our centre of gravity they were 
not so steady, 

177L While you preserved your centre of gravity 
proportionally low, did you lose a little in 
velocity ? 

That depended entirely upon the number of strokes 
the engine would make. At that time the present (to 
use a strong expression) absurd velocity was not 
contemplated. I do not think the period is very far 
distant when a check will be put to that velocity, which 
is, under any and every circumstance, in my opinion, 
perfectly unwarranted. You have the means of com* 
raunicating, by telegraph, any matter of immense im- 
portance ; and, for commercial purposes, 1 do not think 
it is w^arrantable to travel at the dangerous rate they 
are now travelling. The other day, on our Northern 
and Eastern branch, I travelled by the express train, 
and we ran over nearly seven miles of ground in less 
than seven minutes. 



speed. 



1774. An accident occurred the other day, on the ^^^*:*^^f !?' *" 
Northern and Eastern, from the flanges of the wheels w^LJ'^'* 
being made something similar to the flanges of the ^""s^- 
wheels on the Great Western ; but they were of a 
ditferent shape from ours. 

1775. Were those the form of wheels put on the 
engines altered from the 5 feel to the 4 feet 8j 
inches ? 

The altered engines continue precisely the same, as 
near as possible. These new engines were Ibtely sent 
from Bristol, and were manufactured by a party who 
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Enirin™"** 1776. Were the wheels also sent with them ? 

The wheels and the engines were sent up complete 
they were new engines, with outside 15-iach cylinders 
and 26-inch stroke, 

1777. Was it with those new engines that the accident 
occurred ? 

Yes. 

1778* Not with the altered ones ? 
Not with the altered ones. 

1779. Do yon find that the outside cylinder has a more 
yawing motion than the inside cylinder ? 

Practically, certainly not. In the first instance, in 
1836, I constructed four for our ballast engines, and 
with those we have attained a speed of 65 miles an 
hour. We have tried a variety of experiments there; 
we have tried what we could do with regard to having 
fixed objects upon the engine, intersecting a point upon 
a well-constructed portion of our line. If there has 
been any difference at all, it is in favour of the outside 
cylinder, and that was in consequence of our taking 
great care to have everything as perfect as possible, 

^?^?lf**^^* 1780. Have you now both descriptions at work on 

cyUnrrcri on VOUr liuC ? 

Yes, and they work remarkably welL 

1781. Are you yourself a manufacturer of locomotive 
engines ? 

I have not been for the last ten years. 

1782. Do you still turn your attention to the subject? 
Very much, I am now taking out a patent for a new 

engine. 
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1785. Do you think that increased length of boiler or 3^^^;^^]^^ 
heating surface gives the increased power that you 

hoped to derive from an increased Gauge? 

No question about it; but my individual impression Consifiera in- 
that tbey are too long, from the circumstauce of the ^jJ^^Hur g°f^ 
"spread of the axle involving retardation or greater re- increased 
sistance- The more they are apart, the nearer they ^^^^^* 
approach to one very material difficulty that I have 
always suspected on the Great Western in what they 
call their seventy^fours. 

1786. Are you not of opinion that the increased length 
of carriage gives greater steadiness on the rail ? 

There is not a doubt about it, within certain limits* And imsreawd 
But if it is to be so increased in length as to be re- S^S^*l5iiji 
larded by all the little inequalities of the line, the one certain umita, 
would be as bad as the other. 

1794, It would be infinitely better to have two 
engines than to concentrate the whole of the power 
on a certain number of wheels that can practically only 
run on a good rail. The six-wheeled coupled engine 
is now the fashion. Unless all the peripheries of the 
wheels were equal, there must be a retarding force ; 
but when we come to six wheels, it multiplies the 
difficulty. 

1796. Are there any engines now made with wheels 
revolving on the axle ? 

I have never heard of any. 

1797. But there were instances of one wheel being 
left loose? 

One, I think, but that was abandoned ? 

1799. Do you think we have attained the limit of use- 
ful power in our engines ? 
1 have very little question about it, looking at the 
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thing purely (as I do) io a commercial point of view. 

If the object wax that all the world might leave Lan- 
(Ion in the moniing and come back at night, you would 
want magnificent gradients such as on the Great 

Western with the Broad Gauge, so that there might be 
sufficient power, if concentrated in one focus, to take 
the whole of that traffic and bring it back again. We 
know the general commercial traffic seldom exceeds 50 
tons, therefore you have sufficient power for 200 tons, 
and only require to draw 50 tons, I consider there is a 
very considerable sacrifice of power ; inasmuch as the 
engines with common loads on the Great Western 
weigh 20 tons, there are 10 tons of dead weight always 
carried at a very considerable cost 

1804. In what items is the expense most felt, compar- 
ing the quick train with the slow one ? 

In the wear and tear, and fuel. From the rapidity with 
which they travel it is impossible that the cylinders of 
the engine can have time to fill themselves, therefore 
there is vast expenditure of power which is never felt by 
the engine. 

1805. Do you happen to know the maximum speed of 
the express trains on the Northern and Eastern 
line? 

I have travelled 62 miles an hour between Broxbourn 
and Waltham* 

1806. With what load? 

I should think there must have been at that time 
about 60 tons. The carriages on the Northern and 
Eastern are heavier carriages. We run with four 
wheels, and they run with six wheels. 



5r^!****° 1808* Have you at all observed the relative advantages 
of the transverse and the longitudinal sleeper, so 
as to give an opinion upon that point? 

I have already stated my opinion that in several in- 
stances the transverse sleeper is superior to the longitu- 
dinal sleeper. The sleepers are more easily repaired. 
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and all Narrow Gauge lines are in better condition, as< sSt^Se 

far as regards running, than the Broad Gauge. It is ^ — '— 

not six weeks since I travelled on the Great Western 

line, not in an express train, and on certain portions of 

the line they travelled at the rate of 40 and 45 miles an 

hour; the oscillation was insupportable. A portion of 

the line had been relaid, and possibly it may nave been 

more out of order at that time than it usually is. But I ™^^™°J^ 

can state positively that all my experience has shown Broad thwT" 

there is more oscillation on the Great Western than on Narrow Gauge. 

the Narrow Gauge lines. 

1809. Might not that have arisen from the particular 
carriage in which you were riding ? 
We changed our carriage and experienced the same 
oscillation. Part of it is better ; but whether there is 
more play or whether they have not the ready means 
to pack under their longitudinal sleepers that we have, 
I cannot say. When properly arranged, no doubt the 
train would run as well on one road as the other, still I 
think we have the means of more readily repairing the 
road than exists on the longitudinal system. 



1844. Have you seen the apparatus put up by Mr. 5jJ|^^ 
Brunei, at Paddington, for transferring from the Remedy. 
Broad to the Narrow Gauge ? 

Yes. 

1845. Does not that seem very ingenious and simple? 
Perfectly simple. 

1846. By an increased number of such contrivances, 

might there not be a change effected of the whole 

train without great loss of time ? 

By multiplying those accommodations you might do 
it in any time required. 

1847. Merely involving an expense chargeable on the 
commodity ? 

Yes. 
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George Parker Bidder, Civil Engineer, Engineer of 
the Norfolk and several other Railways, 

4117, I prefer 6 wheeled carriages for passengers, 
I introduced 6 wheel trucks for goods on the Northern 
and Eastern, but my recent experience induces me as 
regards goods traffic to revert to the 4 wheels. We 
found they were so unwieldy in the stations, they are 
long, and require heavy and long turn tables, and 
when they are not loaded they are carrying so much 
more dead weight. On the Yarmouth and Norwich 
we found them a very great inconvenience, and we 
have it under contemplation to convert them into 
parcel trucks, and other trucks for light goods to run 
with a passenger train. All our present trucks are 
with 4 wheels* For the same reason as I have stated 
with regard to the Norfolk line, 1 think the 6 wheeled 
truck of the Great Western is objectionable, I can 
see no differences in the circumstance. We certainly 
have found a great inconvenience there from the in- 
crease of the porters and labourers at the stations 
which is a cost to the commercial man. 

4133. As regards convenience of passengers, the 
breadth of the carriage is a matter of taste, I 
myself would rather ride certainly three abreast, 
or even two abreast, than four abreast. In wiuter 
1 have found the double compartment a great incon- 
venience when 1 have been in the compartment 
furthest from the platform side, I have had to dis- 
turb those whom I have had to cross when they 
have been making themselves very comfortable. On 
CwTingesfor the Other band, I have been disturbed by others 
JJIJJ^jenitwo under the same circumstances; and certainly on the 
fcr«3** ^"** Birmingham and Grand Junction lines the old 
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fashioned mail carriages, two abreast, 
sought after, and most generally filled. 
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are most 



Mr. G. p. 

Bidder. 



4134. They should be a little larger, should they not? 

They may be, but I am only talking of the ques- 
tion of having more than three abreast. All the new 
carriages are made wider, I do not allude to space 
for passengers, but to seating more than three or 
four abreast in a carriage. As regards the goods 
waggons, it seems to me most material, especially 
when you multiply the net work of railways, 
where you have branches extending through agricul- 
tural districts, that you should have waggons appro- 
priated to their convenience. At particular stations 
they will very often be only half loaded ; and as to 
sending: through an agricultural district great heavy smiii waggon 
waggons weighmg four or five tons, and requiring cultural ^mc 
large turn tables to turn them, my own feeling would 
be decidedly in favour of a more handy truck, 

4135, Are you of opinion that> with the present per- Speed, 
fection of the permanent way, it is desirable to 

aim at higher rates of speed than those that are 
now used ? 

No, and it does not appear to me that very much Higher fpccd 
higher rates of speed would be required. What I I:Iltr noT*^'*' 
think would be required would be the multiplication required, 
of trains, because there would be much more conve- 
nience in my apprehension from giving frequent de- 
partures, than from running particular trains at a very 
high velocity • 



4124, As an experienced railway man, can you at all Eccmoniyof 
account for the great increase of cost which Mr. tio^d^'Jf 

^ITorkiiL** 

Gooch says exists upon the Narrow Gauge lines 
for the locomotive power of the goods trains, 
the cost upon the London and Birmingham 
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cannot give thera rayself, but he could give you a 
table showing the actual parts of the engine upon 
which that increased cost took place. 



Bidder. 



4I2L Do you know at all what is now the highest 
speed that is used on the Northern and Eastern ? 
I do not know what is now used ; in the express 
train in which I have frequently travelled, the speed 
is 46 miles an hour realised, including stoppages* 

4123. The time tables do not give so much as that ? 

No, the time tables give 45 minutes from Shore- 
ditch to Stortford, that is 32 miles, that would give 
a speed of 43 miles an hour — 42 and a fraction, but 
they generally arrive there in time to get the tickets 
taken and discbarge passengers in that interval, 

4133. From your long experience and the considera- 
tion which I am aware you have given to the 
subject, are you disposed to give a preference 
now in a new country to the Broad or the Narrow 
Gauge, or some intermediate Gauge 1 

It seems to me that in the question of Gauge there are 
four material points which ought to decide the question. 
The first is as to safety ; the next is as to the power of 
the engine ; the next would be what class of carriage 
which would be most convenient to the public, and 
the last the waggon which would be most economical 
and found most generally useful. Now; as regards 
safety, I must confess that I cannot see that between 
the two systems there is really any difference at all. 
I admit that on the one hand you would have some- 
what more difficulty in capsizing a broad wheeled 
carriage ; then on the other hand, I think you must 
admit that a broad wheeled carriage has a greater 
tendency to run off the line; it must have the effect 
as regards curves of diminishing the proportion. I 
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do not mean to say that I would lay any stress on that 
objection. Mr. Gooch has quoted an experiment, an 
observation at Bristol of a carriage that went at 40 
miles an hour round a curve of 600 feet radius, I 
have calculated the centrifugal force, and that is 
rather less than one-sixth of gravity. Now, suppos- 
ing the centre of gravity to be 5 feet, which perhaps 
it may be on a Narrow Gauge carriage, that carriage 
would travel round a curve without capsizing, suppos* 
ing the curve was half a mile radius, at about 130 
miles an hour before it would capsize. A Broad 
Gauge carriage would travel on the same curve pro- 
bably at between 160 and 160; that is what theory 
would give. Both those speeds appear to me not 
likely to be attainable in practice, and not likely to 
be required. Therefore I think, in point of safety as 
regards the question of Gauge, it really ought to be 
put on one side, and though a narrow wheeled car- 
riage has not the same tendency to run off the rail, 
I think there is so little tendency in either, that, as 
regards safety, there really can be no material ques- 
tion between them. Then the next point is the power of 
the engine. At present we can produce a narrow engine 
evaporating the same amount of water as on the broad. 



Sp##di 



4135. With the present perfection of the permanent 

way, is it desirable to aim at higher rates of speed 

than those that are now used ? 

Yes ; after you liave attained a speed of 40 or 45 

miles an hour, a saving of time by the increase of 

i.fipeed does not go on pro rata, it is very much dimin- 

„iL^ ifihcd. You save a great deal of time from 20 miles 

' an hour to 40 miles an hour, but an increase from 

iitMiiMii 40 to 50 miles an hour is not of that importance? I 

'• thitik the only danger from increase of speed 

mmn not from the actual travelling but from the inter- 

fnreni'u of other lines. For instance, if you take ihe 

lino ol' tljc Great Western, and the London and Bir- 

iuiM((h<HH, they would be connected by branches at 

Vrtriuu^ points; you cannot have high rates of speed 
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between the termini without the necessity of very 
few stoppages, and therefore you must go through a 
great number of stations at a very high rate ; there 
is where there would be the danger, not in the tra- 
velling. I do not believe there is any danger in tra- 
velling at any speeds that we are ever likely to attain. 
With the present state of the permanent way where 
the rails are 70 to 75 lbs. weight, I believe upon 
that system of rails you might travel certainly 70 or 
80 miles an hour. I do not see any danger except 
where the curves are sharp, but there would be a 
practical limit to speed from the difficulty of getting 
the engine drivers to diminish their speed at certain 
points, I do not think the express trains can be 
mtroduced to any extent, with any safety, wHhout the 
electric tcltgrapli to forewarn their progress^ ami to fare' 
warn them of any impediments in their waif. 
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5509. Are there any observations which you wish to Comp^rUon 

^ ' of the two 

make in addition lo your previous evidence? System*, 

With reference to the waggons it occurred to me to wuy amttii 
mention a reason why the Narrow Gauge waggons are TornxXnT 
more desirable, and it is a reason whicli I think is grow- 
ing daily, and which now on the Norwich and Brandon 
is experienced materially, tliat is with reference to the 
road stations. On that line we cross a great many 
country roads on a level, and we place there very small 
sheds, we have sidings into those sheds, and we appro- 
priate them for the conveyance of coal in one direction 
to farmers in the district, and taking away their corn and 
their produce in the other direction. We are also Eiomjiiea, 
carrying sidings to some mills that w^e go near. Very 
frequently at those stations they have a load for one 
waggon, or perhaps two-thirds of a load and we take it 
away, but if we had very heavy waggons we should 
have some difficulty in moving them in the bulk, 
because there is only one man there, tlie gatcman who 
looks afterjit, and of course, excepting the men who 
go with the train, there would be no other hands 

c 
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Mr. Oj». available for that purpose. Also with reference to 
branches ; we are constructing a branch from D^^ain 



BMAk of to the main line which will be extended to Walls, and 
Cl»«c«* ill that district we are providing carriages whidi take 

first and second class passei^ers with the view of 
enabling parties to be conveyed to their destinati<m 
in one carriage to avoid the inconveni«ice of having 
to shift their luggage, and getting out of one carriage 
to the other. The principal traffic from those branctes 
will be towards Norwich, and the few passengers going 
towards London will probably have to get out and 
change their carriages where they join the main line^ 
but the local traffic, which is by far the most numerous^ 
PMMngera we propose to carry throughout in one carriage. I 
di?(^*^ am quite aware of the observation that when you stop 
riage. at stations, say Wolverton or Birmingham, you get out 

of your carriage and get in again, and it has been 
stated that this is tantamount, and more than tantamount, 
to changing the carriage. Now I think it is a very 
different thing altogether; in the one case you merely 
take care of yourself, and in the other case you have 
to look after your luggage. I have found that, and I 
have known parties complain of it bitterly at Binning- 
ham, when the carriage nas been taken off there, and 
has not been going through to Liverpool and Man- 
chester, the whole of a person's time has been occupied 
^wni^ in knowing where to place himself. Then I thmk Mr. 
ktioDsLto * Brunei stated that the stations on the Narrow Gauge 
^SSSZaa ^^^^ more costly, because the carriages holding three 
btomi Gauge, abreast instead of four, the train was so much longer 
on the Narrow Gauge than on the Wide. Now in the 
bulk of our stations, certainly all the road stations, the 
only difference it could make would be in the platform, 
because the booking office must be the same, the sidings 
must be the same, and there must be the same accommo • 
dation of turn plates. The saving of cost, supposing it 
were effected, which I doubt, in altering the length of 
platform, would, in my opinion at least, be more than 
met by the extra cost in laying the larger turn plates, 
and the apparatus necessary to accommodate the larger 
carriage. But in order to establish Mr. Brunei's posi- 
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tion it is necessary to do this, to show that although ^j^^jj^;,*** 

they have the means of carrying four abreast, whether — 

with the chances of having carriages partly empty and ^ ^ 

11 1 1 1 ^L J ^- ■ . r r \. \ Economy of 

unequally loadedj they do in point of fact get more coMtruction 
passengers for a pair of wheels than they do on the »"*^^°*'*^^* 
Narrow Gauge* I have seen returns (I cannot speak 
to it myself) by which the contrary result has been shown, 
but I am quite certain that in any event the cost of 
stations cannot be affected by that circumstance* 

5519- It was stated by Mr. Brunei that the wider 
engine and the wide carriage, in fact, need not be stronger 
in their parts than the narrow. Now^, that is entirely 
different from anything which I can conceive, and I can- 
not conceive a reason for it. They state that, if you 
take a Narrow Gauge waggon, cut it in two and interpo- 
late the width retjuisite to adapt it to the Wide Gauge, 
if you lengthen the axles and tlie framing it will be quite 
adequate. Now, there must be more torsion, there must 
be more labouiage ; all the shocks and jerks occurring to 
a waggon travellhig on a railway must act with greater 
effect on the Wide Gauge than on the Narrow. Imagine, 
instead of 7 feet, 7 yards, do you suppose it would only 
require the same strength of cross bearers as on the 
Narrow Gauge ? Besides, as to the springs calculated 
to take the shocks, the result of the mass into the velo* 
city, it is quite clear their power ought to bo as the gross 
load of tlie waggon. 

5520. I think he admitted that ? 
I do not perceive it. 

5521 • The other certainly is not consistent with the usual 
laws of materials ? 
It appears to be entirely at variance with lhem» 

5551. Have any accidents come under your knowledge 

of engines or of carriages getling off llie line, attri* 

butable entirely to the narrowness of the Gauge ? 

1 have never known one. 

c2 



20 THE RAILWAY SYSTEM ILLUSTRATED. 

**JjJ2Jr' 5559. The Break of the Gauge, and the transit of the 
' — goods at a station like Rugby, or any other place where 
tnere is a large traffic, I cannot help viewing as a diffi- 



culty exceedingly formidable in itself. I can easily con 

ceive mechanical contrivances, of various sorts, for effect- 

Tmwl»r«r ing that alteration ; but when one sees the evolutions at 

JJJJ^^j a goods station, the uncertainty of the quantity, and 

(Mmifiviinoe, pemaps of the time^ of arrival, I am quite certain, if 

HJJiJIJ**^' you look at it only as a mechanical problem, you do not 

view it in a practical light. You must consider the 

number of men that will have to be kept, because you 

must have sufficient at all times to meet the lar^st 

train, the chances of breakage and pilfering, and then 

the necessity of keeping a large stock there, I regard as 

R««w|.i«)} inevitable. I will take the case, which has been put by 

Hnmk MwMn one of the Commissioners, of having a main line from 

mX^ London to Edinburgh, with a break in the middle. If 

you had your breaks in the middle, experience would 

show you in time the surplus stock you would have to 

maintain in London or in Edinburgh, to meet the 

inequalities of traffic, there would be a certain surplus 

stock in London, and a certain surplus in Edinburgh, 

Hny 100 waggons in each place, that would be a surplus 

stock altogether of 200 waggons. But if you broke the 

Oauge, we will say at York, you must have 200 addi- 

tiimnl waggons there, because you must have 100 wag- 

goUH to meet the inequalities of the Narrow Gauge 

truOlc between London and York, and you must 

liuvu 100 Broad Gauge waggons extra to meet the 

llUM|lliiIllie8 of the traffic between York and Edinburgh ; 

ftir iho Inequalities would apply as well to York as to the 

Inillio throughout the whole line; therefore, you must 

iif UWOMMlly n&ve double the surplus stock. 

AWlO. If y^*^' l^od a station where you changed midway 
liolWWU llio two, a carriage might run down from 
li^nuloM lo the midway station, and return with a 
\\^\s\\ ooliUim fVom a more distant one ? 
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55G1. How does it involve the necessity ol doubling ^^^^^^ 

your stock ? 

The surplus stock, not the running stock, you have a 
trade, and you find the more you extend it the more the 
inequality increases. On market days, for instance, you 
provide an enormous stock for the cattle and sheep, and 
all those things going to market, and even witn the 
ordinary traffic in goods on railways, manufacturing 
goods and coal, you find that at one season of the year 
there are, say 2000 tons a day, and all going in one 
direction; and, at another season of the year, only 1000 irr^sruW flow 
tons a day, and perhaps that is divided into two direc- fj^}^"^ 
tions, so that you must of necessity keep a certain sur- extra cirryinK 
plus stock to meet those inequalities, and that, I have ^^^^^' 
supposed, requires you to keep 100 surplus waggons in 
London not running, and 100 surplus waggons in Edin- 
burgh, If you break the Gauge at York, you must have 
the same surplus there as at the two extremities, because 
tlie inequalities may arise there in the same way, 

5562- In fact, that would apply to every station where 
you had a break ? 
Certainly . Then, even with the running stock you Exiraiocmno- 
must have a larger stock ; because, suppose it took 20 **"""' 
hours to go from London to York, and the trans-shipment 
took 10 hours, instead of being able to use the same 
waggon every 40 hours there and back, you must use it 
only every (jO hours ; therefore, whatever space is con- 
sumed in the trans-shipment of tlie goods in the proportion 
which that bears to the time which the train is running, 
you must increase the amount of your running stuck. 

5563. But you do not apprehend that the trans-shipment 
of those goods will take ten hours, or five hours, or 
even three hours ? 
Thai is a question of cost. For instance, here is a Timeoi irans- 
train extending every day, — they multiply trains on the *^^"Jon^f 
London and Birmingham, and find they must increase cott, 
the extent of them. As there may be a train of 600 or 
700 tons, which has been the train they have frequently 
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had on the York and North Midland, and those lines 
take 500 tons, that is, 100 waggons ; if you were to take 
ten hours, that would be ten waggons per hour ; now, it 
would take a great many men to trans*ship those in any 
time you like. Suppose you have another train coming 
there from the other direction, you may have two or 
three trains of t500 tons each in the station by chance, 
and you must be prepared to meet it or impose on that 
train a long delay. I do not believe that if there were 
a break of Gauge, mechanical contrivances would ever 
be employed, experience would show the greater advan- 
tages of doing it all by tiand. In the first place, from 
the extent of those contrivances, their getting out of 
order, there being something lost or misappHed, and not 
being in the exact place, you would find it very difficult 
with the extent of siiiings which tlie station would require, 
and if you controlled all by that mechanical arrangement, 
it must be exceedingly expensive and very costly. I 
believe you might try the experiment for a field-day, but 
the practical effect would be, tliat it would be done by 
hand excepting the very heavy goods. 

5564, We have been told by an engineer of great 

experience that if the amount of the traffic were 

sufficiently considerable to justify the erection of 

mechanical arrangements, he would undertake to 

trans-ship any quantity of coals brought, provided 

there wore enough for the train, at Irf. per ton, 

I do not believe it will ever be done. I do not 
believe that anybody would say that, who had the 
practical working of the thing. I can conceive mecha- 
nical contrivances with which a man may satisfy himself 
from calculations on paper undoubtedly, but as to its 
Paper caicniii- bciug doue ju practice I do not believe it would without 
no™Mw *u ^ a considerable degree of inconvenience ; I believe that 
practice. experience will snow that it will never be attempted. 

I know in simply lowering goods what the inconvenience 
and annoyance and cost of keeping it up is, and I could 
judge from that, what the effect would be of shifting a 
whole train. 
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5568. If for the lines north of Norfolk it was deter- 
mined to adopt the Broad Gauge, and there were 
a change of Gauge, do you think the goods trains 
and other trains coming could be trans-shipped 
by lifts ? 

I cannot say what could be done ; I am sure it must 
occasion a good deal of expense and inconvenience. 

5569- And detention ? 

Yes, and the goods traffic of the country which will 
come upon railways we have no notion of. The agri- 
cultural traffic will become enormous (my observation in 
Norfolk assures me of that) when the requisite con- 
veniences are provided. The quantity of goods and 
the variety in the description of goods, which will have 
to go through those great meeting points will be such 
that I do not think any of us can form an adequate 
notion of it, and the restriction that the Break of Gauge 
will place upon it will be such as to render it a question 
whether it will not check the whole thing. I am con- 
vinced that wc shall have to carry very much more, and 
shall be able to charge a very much lower rate for agri- 
cultural produce than at present. 

557 li Would the tunnels admit at present of the Uniformity, 
passage of Broad Gauge waggons? 

It is possible you might squeeze them through, but I 
do not think it would be proper or safe to us* 

5572. Safe in what respect ? 

You would have such a little space* 

5673, But you have space enough? 

You might squeeze a waggon through possibly, I Dan^rouaio 
have never made a diagram of it, but as Mr. Brunei Ga^^ "7hmu-ti 
stated, I think that he had 11 feet, and as our tunnels EaMem cr»»in- 
are 22 feet, that is the absolute width, therefore a waggon ^'^i* '"•*"^i' 
would shave past it. But although mechanically it may 
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^B"iS' ^* ^^ accomplished, I do not think practically it ought to be 

allowed. I do not believe that you ought to have a 

NoinafctoFay tuuncl auywhere of less dimensions than to admit of 

OtTigHlTnttr. space for a man to stand against the side or in the 

fovf miijicL middle between the two trains, in case he is caught there, 

because you must have men in the tunnels as well as 

anywiiere else, and then as people will put their heads 

out of carriages, some provision ought to be made for 

that, 

5576. If you preserved your present width of every 
thing, and only had the Broad Gauge, then could 
you do? 
Yes, by merely widening the axles. 



^phiioii* on 5579. On the whole, do you not think it would be an 
advantage if all the railways were upon the p feet 
3 inch Gauge ? 

Does Dot b - I do not think we should get a more powerful engine, 

ihv€ citemion becausc our engine, as I said before, is of sufficient 
fldrHo««efni Width: we certamly should not make a larger boiler, 
!Ii1Tr,*!f '"' wc might add a little to the fire box. But we are doing 

jrine or con- ^t i.- i i-ii ■ t n * ^ 

vcnicficcofciir- that uow by makmg them a little longer instead of wider, 
"■^^ with the new engines that are coming out. Certainly as 

to convenience there would be nothing in the carriage 
worth talking of. The new carriages of the London 
and Birmingham are quite high enough, and quite 
wide enough, I do not think I ever beard a person 
complain of them, therefore witli regard to passengers it 
would be of no advantage. With regard to goods, you 
would get nothing i am sure of any consideration, and 
AS regards the engine, if our outside cylinders are not 
objectionable, we certainly do not require anollier inch 
for the construction of the engine. The lines on the 
North Midland lines are certainly larger than they are 
on the Great Western. 
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Mr. W, 

Fcrnihough. 



October a? t h, 



Mr. W. Fernihough, Superintendent of tlic Loco- 
motive Department on the Eastern Counties 
Railway, 

4238. Take the heaviest load that you work upon the 

Northern and Eastern Railway; do you imagine 

that the heaviest loads that the country requires 

upon that line can be worked by engines of the 4 

feet 8^ inches Gauge to the utmost advantage ? 

I think they can, under certain circumstances, that 
is, when advantage is taken of all those points which 

may be adjusted to the Gauge in a powerful engine 
upon the Narrow Gauge. I mean to say, that a more 
powerful engine may be made upon the Narrow Gauge 
than has hitherto been made, and that the narrowness 
of the Gauge need be no obstacle to increased power 
beyond what they have now. 



Poorer mnd 
construction 
of engines. 



Tlifl heaviest 
loads the coun- 
try rcqutrcs 
can be worked 
on the Karrow 
Gauge wlR-n 
actvunta^'c 
taken ofccrtaiti 
poiuti^. 



4239. Do you imagine that, for the traffic of your dis- 
trict, a 7 feet Gauge would be preferable ? 

No, I do not think so. It would be extremely in- Tiie seTcii ft^et 
convenient in the sharp curves ; for on sharp curves inconvenient 
there is more friction and grinding on the Wide tJauge cI*rvc»T 
than on the Narrow, because, of course, the outer rail 
being so much longer than the inner one, there is more 
slipping. 

4249* What is your opinion of the relative advantages 

or disadvantages of outside cylinders as compared 

with inside cylinders ? 

I think when an engine with outside cylinders is 
judiciously constructed, it may be made a better 
engine than the inside cylinder engine on the Warrow 
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FerJiho^'h. Graugc. But it is vcry easy to make a bad engine 
'- with outside cylinders. 

4250. On the whole I think the outside cylinder better 
suited for the Narrow Gauge than the inside cylinder. 

4264. Length of the boiler tends to produce a jump- 
ing or a rocking motion, when injudiciously placed 
upon the framing and wheels. I think the boiler might 
be so placed as to obviate that motion. 



Chmres. 



An engine 
steady at 60 
miles an hour. 



4296. The Great Western people naturally aim at a 
much higher velocity than they have already at- 
tained, and they assert that the narrower car- 
riages cannot run with safety at the same speed or 
carry the same loads, inasmuch as they cannot 
construct engines of the same power without being 
dangerous ? 
I completely dissent from that. 

4297. 1 have some engines under my care at this mo- 
ment that, at any speed you can put them to without 
a train, are as steady as at 10 miles an hour. Those 
engines have, for the satisfaction of General Pasley, to 
whom I wished to show the fact, been run at a speed 
of above 60 miles an hour, and at that speed they 
were steadier, and apparently safer, than at 10 miles 
an hour, owing to the application of buffers between 
the engine and tender, which have a very great effect 
in producing steadiness. 

4357. Do you consider that an increase of the Gauge 
would afford you greater facilities for augmenting 
the power of your engines than you have at pre- 
sent? 

The power of the engine is limited by the strength 
of the rail ; and if you still retain the six wheels, you 
cannot, with the present plan of engine, get beyond a 
certain power ; the rails would not bear it. 
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Mr. W. 
Feruihougb. 



Sinuous af^tinrij 
lois on W arrow 
than on Broad 
Gauge. 



4373. Do you think that increased power might be 

better attained by a wider Gauge, or by th^ 

adaptation of the engines to the Narrow 

Gauge ? 

I would rather adapt the engine to the Narrow 
Gauge* 

4283. I think our loads run as steadily as I have 
seen them to run upon the Wide Gauge, because the 
principal source of unsteadiness is sinuous action, and 
that sinuous action is less upon the Narrow Gauge 
tlian on the Wide Gauge* I think we have sufficient 
width to give perfect safety. 

430L I think, with respect to curves, the Narrow 
Gauge has great advantages; it enables much sharper 
curves to be run over with safety, and without those 
evils which are the consequence of curves upon a 
Wide Gauge, having to keep engines in a high state of 
repair to be safe on the rails, and to keep the road. 
The axles also, I think, are more likely to stand the 
work on the Narrow Gauge than on the Wide, being 
shorter and stronger; the atmospheric resistance is 
also less, and that is a very important element with 
high speeds. 

4308. Our speed is not great now ; we only run an Acddontin 
express train upon the Cambridge line ; the speed is ^^^^'^^^1^^^^ **^ 
probably about 40 miles an hour, but when the line 
was opened only to Bishops Stortford, 30 miles, the 
express train then maintained a very high rate of 
speed ; it was often done at 55 miles an hour the 
whole distance. After the accident on the Cam- 
bridge line, when the engine ran off the rails at Little- 
bury, the speed was reduced upon the new part of the 
line, and as the new part of the line constituted the 
greater part, it would have availed nothing to have 
run at excessive speed upon the old portion. We 
have several severe gradients upon our line, 

4355- It is assumed by the Great Western, that they 
have greater steadiness and greater safety by 
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Mr. W. 
Femihough. 
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na- 



carrying 

framing. 

turally ? 
As I said before, when the arrangements are good, 
and the proportions good, and the carriages properly 
screwed up together, then I do not think that rocking 
motion has any danger attached to it; it is the sinuous 
motion tliat, I think, is the most dangerous, and that 
is greater on the Wide than on the Narrow Gauge. 



4378. Then you think you can attain by a proper 

engine the same speed as can be attained by the 

Great Western, supposing they carry out their 

principle to its highest point? 

If they were to run a battle between the two, there 
being introduced first one improvement, and then an- 
other improvement, no one could say who would get 
to the highest point first ; but I think this, that I can 
back an engine on the Narrow Gauge to run quite as 
fast as anybody would like to go with a train, as fast as 
w^ould be safe, on account of gates, crossings, &c., 
which would probably be found to be about 70 miles 
an hour, I think I can make an engine capable of 
attaining 70 miles an hour with a train, and working 
regularly with a load of moderate weight ; but I do 
not think there is any engine in existence that would 
do it now. 

4300< Whatever advantage may be in the case of 
the Great Western line, you do not think that 

a system of general application ? 

Taking the whole affair together, I do not think the 
iucrcaned expense of making and working are compen- 
iatcd for by any advantages that they possess over the 
NarriiW Gauge. 1 think the full efficiency of the 
Nurruw tjimge has not yet been brought out. 

4ilfHK If it were now a question to determine the Gauge 



Mr. W. 
Feroiboiigb. 
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for the whole country, what width should you, as 
a practical man, be disposed to give, so as to 
attain the greatest number of advantages with . 
regard to safety, speed, and profit, looicing at the 
thing both as a matter of safety and as a commer* 
cial matter? 
In proposing a new Gauge, I should not fix on an in a dcw 
odd number of inches, because I could not give any p*J{SS)iytt^^^^^ 
reason for a half inch one way or another. Very pro- 5 feet, the usual 
bably I should think 5 feet the right Gauge in that ^eWdtSf '"^ 
case, deriving it from the practice of common road 
vehicles. 

4307. One point that influences the working expenses 
on the Great Western is that they have extremely per- 
fect carrying stock engines and carriages, and probably 
the management has been more perfect than on most 
other lines in times gone by. 
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Mr. John Hawkshaw, Engineer of the Manches- 
ter and Leeds, Manchester and Bolton, and the 
Ashton, Stalyhridge, and Liverpool Railways, 
(emploi/ed in 1838 % Great Western Shareholders, 
in couJuHciion iviih Mr, N. JVoodf to report on 
Broad Gauge.) 

5S87. In connection with Mr, James Walker, I 
laid out the Leipsic and Dresden Railway; the length 
of that line is 70 miles. It is upon the 4 feet Hh inches 
Gauge. It was the first railway in that district, so 
I was not at all bound to that Gauge by any other 
previously formed railway : several others have since 
been constructed branching out of it. We were not 
restricted to that Gauge by the Government ; I think 
it was left very much to our own choice ; they had 
no disposition to change the Gauge, and we had no 
dispositfon to advise a change. 

5007, We suppose you are prepared to admit that, 
if the Great Western chose to avail themselves 
of the whole width of their Gauge for the con- 
struction of the most powerful engine, they 
would attain greater power than can be attained 
by the Narrow Gauge ? 

No doubt it would be a larger machine altogether; 
and then the question is, whether the machine is not 
now quite large enough, looking to the extension of 
the system • I tliink that the extension of railways, 
an evident thing now, has very much changed that 
question. Some years ago it was considered that 
the traffic of tlie country might he sent along main 
trunks of railway, and that two, three, or four large 
lines Mould subserve the traffic of the country. 
Now, it is quite clear that those anticipations are 
likely to be disappointed, — ^that the fact will be that 
railways will extend themselves all over the surface 



NARROW GAUGE EVIDENCE. 



31 



of the country; consequently ihe traffic will be split 

lip into various streams, and will become a kind of 

intermediate traffic, requiring constant iiitercbange 

and connection at yarious points ; and, therefore, 

I the question of a large Gauge and a large machine, 

and so on, to my mind, is a very much simpler one 

I than it was five years ago, I think there is very 

f much less occasion for great power in one direction. 



Mr. J, 
IlawkBUaw. 



FroapectB of 
mjmtem. raiL 



Not the qaei- 
tion wimt best 
for one Urge 
trunk Hue, btit 
whttt boat for 
t he whole kJiig* 
dom* 



5G08. 1 think the absolute necessity of extending rail- 
' ways, now that every road is to have a railway, rather 
goes to show that it is not wise to make those railvv ay s 
of very hirge dimensions. The question is not so much 
what is best for one large trunk railway running 
througli the kingdom, as what is best as a system to 
be applied to the whole kingdom ; and any arrange- 
ment which neglected the exleiision by branches to 
every town and every village of importance, M'ould, 
[l think, be detrimental to the country. 

5609. Supposing the question of the Gauge were ifqucstjon 
now entirely open throughout the country, I have no o^I^^^om 
i hesitation in saying I should be disposed to adopt a-ioptaNarrow 
a Narrow Gauge ; of course, when 1 say a Narrow ^'*"^*^' 
Gauge I do not mean 4 feet 0^ precisely, because its 
being 4 feet 8^ is an accidental circumstance. 



5001. The express trains on the Manchester and Si^ted. 
Leeds Railway run 00 miles iu about one hour and Express train 
55 minutes, but then thev have a cood many stop- on Maneheater 
pages and inclmed planes, which make the speed (iomiiesmiii. 
about 45 miles an hour ; that is the running speed. ^^"^^ 

501 K I must confess that I do not consider run- 
ning express trains nearly so important a thing to 
the traffic and commerce of this kingdom, as the Jjf}^^^^^t^ 

. 1 - i ? 1 carry on erery- 

runningot the trains which carry on the every-day duybufhieas, 
business ; it is only one man io fifty that cares about lanrthTn ox- 
being hurried along at that speed ; the mass of the prcsa trams. 
people do not care at all about it. 



THE RAILWAY ST8T£II ILLUSTRATE D. 

luwkfuliw. ^**' There is no doubt at all that if yon 
- - put the Broad Gauge eogine upon the Liverpool 
Qnugpoaoiioi nnd Manchester Hoe, it will run as fast as upon 
iMf^MAYfio. the Great Western, The breadth of Gauge can- 
^ ^* not increase the velocity ; as ao abstract ques- 

tion, there would be greater velocity with no Gauge 
at all. 




6tJ05, Have you discovered any practical incon- 
venience in the outside cylinder engines ? 

No ; there is (>erliaps a little more side motion, at 
^*?.'!'V*'*'****** '*''^'** ' fancy so, thougli I think it very slight ; it has 
mgiui ^"**^' ht t II vc ry n\uch less perceptible since we have length- 
rjuil those en^ine^; but 1 very much doubt whether 
it is nut more tliaii compensated by other advantages, 
the gearing is exceedingly simpictand therefore keeps 
in tinlrr and repair very well ; it can be got at easily. 
It is an engine which* if it had as much attention 
ht'stowed on upon it as the others, would be an ex* 
teHent engine. My experience makes the repairs of 
the outside cylindeV engine decidedly less than with 
the inside cylinder, 

iitpnim««^ 504(1, I would just mention one point which 
tmiiu the |.io- apiH'ars to me to Inmt the sizeof en gmes very much . 

Xihr^'^nin! ^^^t^ '^1^^^^ *'^*^»**J "«>*' ^'*i^^ w*^ •^^^^ ^^^ ^^ ^^^ extreme 

nut Ihi ii.iiiin »ixe and weight; the rails are all crushing beneath 

aIiVr«>i^g'rX *'**' present size of tlie engines. I do not think the 

weight ufthe rails ims niuc^i to do with it; the upper 

surface crushes off. It, in fact, squeezes out, and it 

strikes me that tliat will be an eflectual limit to the 

size of the engines ; you cannot make them heavier 

without destroying the rail. The material will not 
bear any more pressure. 

i|ro«9««t« Qi 5009* I am quite sure that the working of railways 

Symtemf will becouic u vcry ditierent matter, in course of 

time, from w hat it is at present ; that, instead of 

L collecting traffic, and carrying it in very large 
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W^vy train:^, the pertectioii of the system will be 
to have much lighter and more nuujeroiis trains, 
may state that, in my own practice on the Man- 

►chester and Bolton Railway, 1 have greatly increased 
Ihe trains each way ; and I do not, and shall not 
feel satisQed until, on lines like that in the manu- 

^facturing districts, a tinie-htll will be unnecessary, 

^ and you will be able to go to the station as you look 
out UJ London for an omnibus, and be sure that you 
will get a train within ten minutes of wanting it. 
There should be no necessity to seek out time- 

|bills, and find at what hour the train will go ; 

pmnd my inipression is, that that will ultimately be 

^the practice of working railways. 1 believe it will 
be for the advantage of the companies themselves 
very much, and certainly to the advantage of the 

^public. 



Mr, J. 
Hawk]»baw, 



Tlic perfection 
of railway syt- 
Xevn to liiive 
lii^lit an J nu- 
merous trains. 
No timetablci. 



Like omntbuscfi 
iu LoudoD. 



5(312. I am persuaded that expense of working a Expenw would 
^line upon the principle I have just stated, would ^(!rIieBit»^ra. 

Tery little exceed tlie present expense, and give in- 
J creased accommodation to the public; but if the 
^universal Gauge were a large one, w hile you might 
[prove it to be desirable to run very frequent, and 

therefore light trains, if you were compelled at t!ic 
fsame time to run very large engines, there would be 
fa very great difficulty in the way of working tlie 
'lines in that manner. 



5014. I cannot account for the apparent discre- Economy of 

- — itmetios 

vrorking;^. 



j*ancy between the cost of working thii Great W estern ^i^s**^*^^^ 



and the Grand Junction, as stated by Mr. Gooch ; 
[^for 1 know^ that the cost of working the Great 
'Western is not less than the cost of working the 
Mancliester and Leeds, or the Manchester and Uol- 
ton, or the Bolton and Preston, or the Lancaster 
and Preston, as on all those lines there is a less 
.cost; therefore it cannot be inferred, as betwxen the 
^ Great Western and those lines, that tliere is any 
superiority of Gauge. 



-fK r.tT^wj^ 



:f<;»^ T'ltxfi ^-ni -aa^- -tiai ym. kauw ^iiuc ^er i?»ii?c ^ 
tie ~-rT*:ir ^ z^t^n ^ our "i'^» 'vlkoc 3» 5ic 
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from Wakefield; and the reason alleged for tliut The Break of 
arrangement, and wiiicti had very great weight witli ^^'^j*s*^ a great 
the Committee, and, I think, induced them in a great 
measure to pass that Bill, was the obstruction which 
would arise to the traffic from having to pass through 
the Nornianton station, simply because at the Nor- 
manton station several lines meet, and the sorting 
of waggons alone occupies a great deal of time : 
every traveller finds that. In the first place, it 
would require that you should have a set of men 
constantly waiting to carry on this operation, and 
do nothing else ; because otherwise it would be 
found that the men when wanted were engaged in 
' something else just as necessary, and if they were 
to leave that and come and look after those waggons, 
rthey would he obstructing some other process which 
was going on at tlie station ; so that you would have 
to keep men constantly in attendance to do this 
changing of the trucks, and even with that it would 
be quite impossible to do it in the time. It is not 
simply the lifting of the body from one waggon to 
the other; it is getting tlic waggon to its place. 
I have known stations blocked up for hours together; 
it frequently happens that the sidings are blocked 
up with a dozen waggons together. You cannot get 
one waggon w here you want it to be, because there 
are large trains in the way, which you cannot move. 

5630, Supposing a line to be made from Oxford 
to Rugby, the greatest public convenience would be 
obtained by having the break of Gauge at the point 
where there is the least changing to do — decidedly 
where there is the smallest traffic. 

5631. We are told that at Rugby, being a point of 
convergence of several lines, detention must 
always take place there, to marshal the trains in 
the journey for Oxford, and that the time re- 
quired for tlie marshalling of the trains, would 
also admit of changing from Gauge to Gauge by 




>• .i-t :>::.:.!■:,. pi#:.cess; do vou ima^e that 

Tijcre :s r... .t-uI: \oj cas do sJmost aDythio^ bv 
n:c. :.-L.:>iii. ir -i y cj crin thju^^e a wa5;goa body from 
; j^'t 5k: ! ^rc^]s:o 2notLcrir:di ease: but that \-oacan 
^.o :; ::. ii:t ':rc>ar> time of stopping a train/is quite 
^' ;• ^^ * - v;-t>:::c.. I L:.tc had some experience of it. 
1 -c ^i.v:iv":.ts:er inc B:^::r* Ri-i«"2y Ccmpanv carrv 
5^^^'-^ r. ] . : 5e h<xes. Bie^cLers. who take' cloths 
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::u;r4 : ...k a^:.;r.. -^ere induce J to go upon the rail- 
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;,/?v; * . :v:. :..: . : : :: B:':::: : ihey are ihea taken 
.,: Iv :. ; ;.:^ .i :r^.:K :• ibeir works^ and bleached 
a::<i Irv^r.;;-:: : ,-.;k ': ::.c $*anic way. That has snc- 
i'r<\!i\; tv^crabiy « t*i : r-i-X lien it is in this way, the 
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•.:u: st*^ :.:t c>xis lifiei off. and see them 
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1mm ntua^ ihv**^ ::a^ !\c,vJ;crs h,ivc :Vu::d iheirown. 
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M»iO t\vi!>4 \\<Tx^ *;irru\t »n Kv^se boxes, to some 
%\utu. \M» ujo >l;usMuscor and l.;vtrixvM Railway at 
«MN| ;uul I Ar.\ \uH au;irtMhat ;i has cv^ae in :o disuse. 
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of the country; consequently the traffic will be split 
tip into various streams, and will become a kind of 
intermediate traffic, requiring constant interchange 
and connection at various points ; and, therefore, 
the question of a large Gauge and a large machine, 
and so on, to my mind, is a very much simpler one 
than it was five years ago. I think tlierc is very 
much less occasion for great power in one direction. 

3G08. 1 think the absolute necessity of extending rail- 
ways, now that every road is to have a railway, rather 
goes to show that it is not wise to make those railways 
of very large dimensions. The question is not so much 
what is best for one large trunk railway running 
througli the kingdom, as what is best as a system to 
be applied to the whole kingdom ; and any arrange- 
ment which neglected the extension by branches to 
every town and every village of importance, would, 
1 think, be detrimental to the country, 

5600. 



Mr. J. 
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Supposing the question of the Gauge were if question 
now entirely open throughout the country, 1 have no opZ^^^onil 
hesitation in saying I should be disposed to adopt o^iopiaiNarrow 
a Narrow Gauge; of course, when 1 say a Narrow *"^^* 
Gauge I do not mean 4 feet 8^ precisely, because its 
being 4 feet 0^ is an accidental circumstance. 



500K The express trains on the Manchester and speed. 
Leeds Railway run 60 miles in about one hour and Exprew train 
55 minutes, but then they have a good many stop- on Manchester 
pages and niclmed planes, which make tlie speed tjomiksiiiih, 
about 45 nxiles an hour ; that is the running speed. 



t>G m. 



561 L I must confess that I do not consider run- 
ning express trains nearly so important a thing to 
the traffic and commerce of this kingdom, as the J^^'^^^'^f^^^ 
running of the trains which carry on the every-day dsybnaiiwii, 
business ; it is only one man in fifty that cares about [^^J^tS^- 
being hurried along at that speed ; the mass of the prm uiUbs. 
people do not care at all about it. 
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5658. There ift no doubt at all that if you 
put the Broad Gauge engine upon the Liverpool 
and Manchester line, it will run as fast as upon 
the Great Western, The breadth of Gauge can- 
not increase the velocity ; as an abstract ques- 
tion, tliere would be greater velocity with no Gauge 
at all. 



Pow«rof 



Prefers Ibc out- 
aide cyliiulcr 

tMlgitU'. 



5005. Have you discovered any practical incon- 
venience in the outside cylinder engines ? 

No ; there is perhaps a little more side motion, at 
least I fancy so, though I think it very slight ; it has 
been very much less perceptible since we have length- 
ened those engines; but I very much doubt whether 
it is not more than compensated by other advantages, 
the gearhig is exceedingly simple, and therefore keeps 
in order and repair very well ; it can be got at easily. 
It is an engine which, if it had as much attention 
bestowed on upon it as the others, would be an ex- 
cellent engine. My experience makes the repairs of 
the outside cylinder engine decidedly less than with 
the inside cylinder. 



which 



engi 

iiot lie TV) ado 
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Irlfsh^i^^^^^ 5G4(i I would just mention one point 
netttii the pre- appears to me to limit the size of engines very much. 
rj^iir'^cJ-*^ ^^^ Ji^^^'^ found now that we have got to the extreme 
size and weight ; the rails are all crushiug beneath 
the present size of the engines. I do not think the 
weight of the rails has much to do with it; the upper 
surface crushes off. It, in fact, squeezes out, and it 
strikes me that that will be an effectual limit to the 
size of the engines ; you cannot make them heavier 
without destroying the rail. The material will not 
bear any more pressure. 



Proapects of 



5609, I am quite sure that the working of railways 
will become a very different matter, in course of 
time, from what it is at present; that, instead of 
traffic, and carrying it in very large 



collecting 
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heavy trains* the perfection of the system will be 
to have much lighter and more numerous trains. 
1 may state that, in my own practice on tlie Man- 
chester and Bolton Railway, I have greatly increased 
the trains each way ; and I do not, and shall not 
feel satisfied until, on lines like that in the manu- 
facturing districts, a time-hill will be unnecessary, 
and you will be able to go to the station as you look 
out ill London for an omnibus, and be sure that you 
will get a train within ten minutes of wantini; it. 
There should be no necessity to seek out time- 
bills, and find at what hour the train will go ; 
and my impression is, that that will ultimately be 
the practice of working railways. I believe it will 
be for the advantage of tlie companies themselves 
very much, and certainly to the advantage of the 
public. 



Mr. J. 
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The perfection 
of raj I waif sy»- 
tt'in to hj|ve 
li^Vit an I no- 
nicrcuw trains. 
N Q time tublca. 



Like om nib usca 
ii> Loudon. 



5612. I am persuaded that expense of working a 
line upon the principle I have just stated, would 
very little exceed the present expense, and give in- 
creased accommodation to tlie public ; but if the 
universal (Jauge were a large one, while you might 
prove it to be desirable to run very frequent, and 
therefore light traitis, if you were compelled at the 
same time to run very large engines, there would be 
a very great difficulty in tlie way of working the 
lines iii that manner. 



Expense would 
little e^tcced 



5G14. I cannot account for the apparent discre- Economy of 
pancy between the cost of working the Great Western ^dhS^iSS^. 
and the Grand Junction, as stated by Mr. Gooch ; 
for 1 know that the cost of working the Great 
Western is not less than the cost of working the 
Manchester and Leeds, or the Manchester and Bol- 
ton, or the Bolton and Preston, or the Lancaster 
and Preston, as on all those lines there is a less 
cOsSt; therefore it cannot be inferred, as between the 
Great Western and those lines, that there is any 
superiority of Gunge. 



Mr. J :u 
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50I0. Wben you say that you know that the cost of 
the Great Western is not less, what is the 
ground of your knowledge? 

I understand it to be about lOd. per mile on the 
Great Western. The cost of working the locomotive 
power on the Manchester and Bolton and the Man- 
chester and Leeds has been about (%/, I have been 
reiriinded by Mr Bidder (I had forgotten the eircum- 
stauce) tliat last year we had a tender from Mr. 
Fairbaini, to work a series of lines in tlie West 
Hiding of Yorkshire with very steep gradients, — 
gradients averaging almost 1 in 100, at lOrf* per 
mite. 



5CI7. As regards the construction of the Great 
Western, do you believe it to hold out any 
advantages over the Narrow Gauge construc- 
tion ? 

If you mean witli respect to the longitudinal bear- 
ings, no- There is no connection between the 
Gauge and longitudinal bearings. There are ad- 
vantages in both kinds of way. I laid down longi- 
tudinal bearings on the Manchester and Bolton, a 
Narrow Gauge line. I am now laying down rail- 
ways with transverse sleepers, and the rail and 
chain* 



Breftk of 



5628. There can be no doubt about the Break of 
Gauge being a great evil. The fact is, that the 
interchange of traffic at a station where there are 
many lines, as at the Normanton station, is a difficult 
matter : the sorting of the trains there alone occupies 
a very considerable time ; and if you have not only 
the sorting to do, but the changing to do, I think it 
will be attended with considerable inconvenience* 
1 know last Session we obtained a Bill in Parlia- 
ment fur the Wakefiehl, Pontefract, and Goole Rail- 
way, which avoided the Normanton station, starting 
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from Wakefield; and the reason alleged for that The Break <if 
arrangement, and which had very great weight witlj ^j^|'»^ » K'^^^at 
the Committee, and, I think, induced them in a great 
measure to pass that Bill, was the obstruction which 
wonld arise to the traffic from having to pass through 
the Norman ton station, simply because at the Nor- 
man ton station several lines meet, and the sorting 
of waggons alone occupies a great deal of time : 
every traveller finds that. In tlie first place, it 
would require that you should have a set of men 
constantly waiting to carry on this operation, and 
do nothing else ; because otherwise it would be 
found that the men when wanted were engaged in 
something else just as necessary, and if they were 
to leave that and come and look after those w aggons, 
they would be obstructing some other process which 
was going on at the station ; so tliat you would have 
to keep men constantly in attendance to do this 
changing of the trucks, and even with that it would 
be quite impossible to do it in the time- It is not 
simply the lifting of the body from one waggon to 
the other ; it is getting the waggon to its place. 
I have known stations blocked np for hours together; 
it frequently happens that the sidings are blocked 
up with a dozen waggons together. You cannot get 
one waggon where you want it to be, because there 
are large trains in the way, which you cannot move. 

5630. Supposing a line to be made from Oxford 
to Rugby, the greatest public convenience would be 
obtained by having the break of Gauge at the point 
where there is the least changing to do — decidedly 
where there is the smallest traffic. 

5631. We are told that at Rugby, being a point of 
convergence of several lines, detention must 
always take place there, to marslial the trains in 
the journey for Oxford, and that the time re- 
quired for the marshalling of the trains, would 

also admit of changing from Gauge to Gauge by 
D 2 
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some mechanical process; do you imagine ihat 
that Mould be the case ? 

Tlicre is no doubt you can do almost anything by 
mechanism* and you can change a waggon body from 
one set of wheels to another with ease ; but that you ran 
do it in the ordinary time of stopping a train, is quite 
out of the question. I have had some experience of it, 
The Manchester and Bolton Railway Company carry 
goods in loose boxes. Bleachers, who take clotlm 
from Manchester to bleach at Bolton, and bring 
them back again, were induced to go upon tlie rail- 
way by boxes being provided for them : they put 
tlieir goods at the warehouse upon a truck; they 
tlien take them to the railway station, and they are 
taken upon the line to Bolton ; they are then taken 
at Bolton upon a truck to their works, and bleached 
and brought back in the same way. That has suc- 
ceeded tolerably well ; but then it is in this way, tlie 
bleachers have an establisliment at each end, and 
rk rks and trucks, and their own persons attend at 
the station, and see the goods lifted otf, and see them 
put into the truck, and taken into the town. Still 
that occupies a very areat time; it is merely a means 
<d' overcoming the diiticulty of changing — not from a 
Broad Gauge to the Narrow Gauge— but from a raib 
w%'iy to a turnpike road ; it is a tiling which we do as 
an act of necessity, but would be very glad to get rid 
of it. 

5632. The loose boxes were, in the first instance, the 
railway company s; thoy found them on starting it, 
but since then the bleachers have found their own. 

5034. Tliere is inconvenience enough about it to 
make a railway, with very low tolls, little better than 
the turnpike road. Some of the bleachers avail 
themselves of it, and some do not. 

I r.,.Mni r>040. Coals were carried in loose boxes, to some 

«rj irVJI*" extent, on the Manchester and Liverpool Railway at 
iivM, ami I urn not aware tnat it has gone into disuse. 
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but there does not seem to iiave beeu an increase in „ ^^f*-'- 

tliat mode ot carrynig on the work ; the coal trade is 

now carried on in waggons of the usual form, 

5642. I think no mechanical contrivance would 
give the facility that would be necessary for the pur- 
pose of trans-shipment, without causing great incon- 
venience to tlie commerce of the country ; nothing is 
easier than to lift a waggon and put it anywliere you 
iilease; it is the simplest thing possible ; we have The room ro- 
bcen lifting stage waggons tliese four or five years, JliyoocaLianed 
but still it is the room it would take, and the dday it t>> narng wng 
would occasion, which» ot course, with a very large aerious. 
train, is very serious. And then again» in a manu- 
facturing district like Lancashire and Yorkshire, 
there are a great number of branches and a great 
number of stations; you can afibrd to keep a man 
at each station to keep the switches clear and so on, 
but if you carry on this changing, you must have a 
large establishment at each place, which no railway 

company can aftord. 

« 

5043, Could you, upon the Manchester and Leeds 
line, place the Broad Gauge without inconve- 
nience? 

No, I think not; it would be exceedingly danger- 
ous; that is, if you made the wag<::;ons wider it would 
increase the danger very much; gujirds and others 
moving backwards and forwards amongst the car- 
riages would be knocked ofi* constantly : we have 
had a practical proof of tliat upon the Manchester 
and Bolton Railway; some of the bridges there are 
constructed with pillars, and the space is 18 inches 
to 2 feet, and we tind it very troublesome indeed; 
constant watchfulness is required: we have hud two 
or three accidents at one bridge, and have been 
obliged to remove the bridge. Nothing is more dan- 
gerous than to be pinched for room between the 
sides of loaded waggons or carriages. I do not think 
any system contemplating that would be advisable. 
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Mr. Joseph Locke, Civil Engineer, Engineer of 
several English and Foreign lines ; completed the 
Grand Junction Railway. 



(In cotnunclion with Mr, R, Stephenson, answered Report \ 
orated Engineers against empUn/ing locomotive powei 
and Manenester Railway. J 
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Kiirtonrof 269. What is the Gauge of the Grand Junction Rail- 
^'^•- way ? 

The Gauge of Four fcCt 8^ iucbcs. 

the Grand 

Junction and 260. Can you state under what circumstances that 

the I^ncastcr ^^ . . ^ 

and Preaton Gaugc was Selected ? 

ifeersVinchca So far as the Grand Junction Railway is concerned, 
oldSTto^hite ^^^^^ ^s ^^ doubt that it was selected because it was 
uniformity surroundcd by other railways of the same Gauge. I 
wilhJd^GaS^. thought it important to have uniformity of Gauge in 
that district. 

267. What is the Gauge of the Lancaster and Preston 
Railway ? 

The same as the Grand Junction, 4 feet 8^ inches. 

268. Did you propose that Gauge ? 
I did. 

269. What were the circumstances that induced you 

to propose it ? 

The circumstance which I may say has induced me 
in all other cases, viz., being in connection with rail- 
ways of what I call the established Gauge. 

272. I think when the question was agitated with 
reference to the Great Western Gauge, the South 
Western was too far advanced to admit of any change 
of Gauge, for when the South Western bill passed it was 
not known that the Great Western would have changed 
the Gauge at all. I mention that, because I was 
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engaged to give evidence in favour of the Great Western 
Bill at the time that discussion v^^ent on between tlie 
South Western and Great Western Company, and I 
never knew that it was contemplated to have any dif- 
ferent Gauge than the established Gauge of tlie day, 
till the year after the Great Western bill passed; cer- 
tainly it was never, to my knowledge, mentioned in 
any discussion on the bill during the passage of the 
bill. 

279, Do you apprehend that any mercantile evil will ^Y^^**^ 
result to the tratficof the country by the difference venUy of 
of Gauge between the Great Western and the twenwJi^a 
South Western Companies ? Cem"' 

Most unquestionably. 

31 K I am Chief Engineer of the Paris and Rouen, 
and Rouen and Havre Railways* At Paris we form a 
junction with the St, Germains Railway, which is on 
the 4 feet 8^ inches Gauge. 

346. Yon were then compelled to adopt that Gauge 
as you joined a line which was previously con- 
structed ? 

It was previously constructed, but we were not com- 
pelled to adopt that railway ; we might have taken a 
separate entrance into Paris if we had w ished to do so. 

347. What is the length of the St. Germains Railway ? 
Ten or twelve miles. 

'MS. What is the length of the Paris and Rouen ? 
Eighty miles. 

349. In the event of desiring to change the Gauge on 
the Paris and Rouen, did you feel competent to 
change the Gauge on the St, (Jermains? 

No; if we had thought it desirable to make a new 
Ciauge, we should have adopted a new entrance into 
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^'VJcki'^'* Paris, and not have touched the Gauge of the St. Ger- 
— * nrjains Jine at all. 

350. Did the question of Gauge much occupy your 
attention at the period of the passing the Paris 
and Rouen line ? 
Qm^ionof It did not, for this reason ; the difficulties I alluded 

J^ufutV-^^^^^^^^^ ^^^ before, viz., the complexity of the machinery under 
fioii, |iiiv(»i,( the boiler had been got rid of; the outside cylinders 
which were applied on the Grand Junction first had 
been coini)lcteu, and had perfectly succeeded, so that 
in the Paris and Rouen line I had not the difficulty of 
the old engines, and I adopted the same description of 
engines on the Paris and Rouen that had succeeded 
on th« (Jrand Junction, namely, engines with outside 
cylinder without any machinery under the boiler, ex- 
cept the eccentrics. 

.'{/>!. So that in point of fact you did not think it neces- 
sary to increase the Gauge from 4 feet 8^ inches 
to /> feet and upwards ? 
I did not. 

379. Was the Gauge fixed for the Ayr Railway before 
you formed the Glasgow and Greenock Railway ? 
It was not, the two bills passed in the same Session 
of Parliament, and they agreed to adopt the same line 
to be made at the jointexpenseof thetwo parties between 
Paisley and Glasgow; the Gauge there was quite an 
open question. 
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3S0. After consideration, was it at your advice that the 
4 feet SJ Gauge was adopted ? 
Ves ; but I think it is fair to say, that the considera- 
tion with me always has been the necessity of a uni- 
formity of Gauge, looking at it as a commercial ques- 
tion. I have never varied in my opinion of the advisa- 
bility of keeping the Gauge uniform ; 1 may say that 
I have done that all through the west of England and 
in Scothnd, and having fixed that Gauge at Paisley, 
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and at Lancaster, the Caledonian and the Scottish ^^^^^ 

Central, and all the other lines will be made on the 1 — 

Narrow Gauge, on account of the commercial advan- 
tage that they should be so laid down. 

385. The Manchester and Sheffield line is 4 feet 8^ 
Gauge also ? 

It is. 

386. For the same reason, I presume, as the others? Never feit want 

of space since 

No doubt. I may State that I, for myself, have engines im- 
never found, except in the first instance, when our en- ^^''^' 
gines were complex, any want of space for the proper 
working of the engines in the present Gauge. Having 
got rid of that difficulty, I have never seen any neces- 
sity for increasing the Gauge. 



295. Have you at all considered the nature of the Break of 
inconvenience that would result from the two 
Gauges coming into contact for the through 
traffic ? 

Yes, I have considered the inconvenience of it ; it 
must certainly involve the inconvenience of a change 
of carriages on the part of the passengers, and pro- 
bably on the part of the luggage, too, and the mer- 
chandize. A change whether in mass or in detail 
I am not prepared to say; but it would involve a 
change both of one and the other, and that cannot be 
looked upon but as a serious inconvenience. 

296. Do not you imagine that it would be possible to 
Jay down other Narrow Gauge rails on a Broad 
Gauge railroad, so as to carry the Narrow Gauge 
traffic continuously? 

Yes, quite possible; but then that is a very great 
expense, and it would be attended also, particularly 
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297. Taking the Salisbury station, for instance, would 
it require that station to be very oiucb enlarged if 
the two Gauges met there? 

There is no doubt about it. Wherever the two 
Gauges meet, the station would want to be not only 
muft be larger, larger, but of a different construction from what it 
liar cooJuST-" would uecessarily be if it were made for either one 
lion, GauiJfe or the other. 
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298. Do you imagine that the mixture of the Gauges 
would tend to diminish the public safety ? 

There is no doubt about it. 

299. By a mixture of the Gauges, you mean the two 
Gauges upon the same line? 

Yes, 



Prom tieeesaity 
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300, But that you would scarcely recommend? 

I would not recommend it. If it were a matter of 
necessity I might adopt it; we adopt many things 
which we should not recommend, from mere matter of 
necessity ; and if it were imperative upon us to take 
for a short distance Narrow Gauge lines upon a Wide 
Gauge railway, we should find some means, either by 
going more slowly, or taking precautions in passing 
over it without absolute danger; but still I would 
not recommend working the line in that way. 
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30 L Would you recommend the introduction of two 
rails or one rail, using one of the Broad Gauge 
rails, and the other a Narrow Gauge rail ? 

I should say that unless you put down two rails 
you could not travel quickly with any safety ; you 
would not have the line of draught in the centre of 
the road, which in my opinion with high speeds would 
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be bad : I should not like to risk that; I should say ^'{J^^^ 
that it would be better to put down two rails, by - — - — - — 
which they would be brought to the same centre. 

302* It would be almost impossible to propel any 
trains with rapidity unless the line of draught 
were in the centre ? 

It would be very dangerous indeed; upon lines 
where there are curves I think it would be exceed- 
ingly dangerous. 

395. Had you, from your own experience, a desire to Uniformity, 
change the Gauge, the Caledonian line would 
have given you as good an opportunity as any 
other, that line starting from the point which was 

the general focus of the northern lines ? 

No; I do not think the Caledonian would have 
given me so good an opportunity as the Greenock, be- 
cause the Greenock commenced at Glasgow, and was 
on the side of the river where there was no existing 
railway ; it was an open field on that side of the water. 
The Edinburgh and Glasgow Company considered the 
question of the Gauge, and came to the conclusion to 
adopt the Narrow Gauge, and I think they did wisely. 
I never hesitated about adopting the same Gauge for 
the Greenock, and for the same reason I did not hesi- 
tate to adopt it for the Caledonian ; but if the Edin- 
burgh and Glasgow had made their line of the Wide 
Gauge, it is clear that we could not have made use of 
that line for any part of its length. And, with regard 
to any line coming north and south, it could not have 
formed any communicating link between Edinburgh 
on the one liand and Glasgow on the other, and that 
would have been a serious inconvenience. 



399. If you were engaged as engineer for a com- 
pany, independent of the Birmingham or Great 
Western, to unite Oxford with Rugby, what Gauge 
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do you suppose you would select for that parti- 
cular line ? 

I should most unquestionably select the Narrow 
Gauge, and I would do it upon this principle; that as 
there are far more Narrow Gauge railways made than 
Broad, I ttiink you ought to limit the inconvenience 
which must necessarily be felt from the change 
wittiiii the smallest possible compass ; and if the 
result of this contest and this trial shall be that 
you must have two Gauges in order to get rid of 
the annoyance of changing, it is far better for the 
public and for the companies that it shall be done 
as between Oxford and London than as between 
Rugby and London. It is for lliat reason 1 would not 
even allow a chance of tlie double line being put upon 
a greater space than is now rendered necessary by the 
Broad Gauge lines that are constructed ; and 1 would 
apply that opinion not only to the line from Oxford to 
Rugby, but from Oxford to Worcester and Wolver- 
hampton, — -to the whole of the lateral lines; in fact, 
every line that has passed Parliament during the pre- 
sent session, 

400* In fact, you think that a diversity of Gauge is 
an evil, and that it should be kept within the 
narrowest limits? 

1 do; and believing, as I do, that wherever the 
change of Gauge is, it will necessitate hereafter either 
an entirely new line to get rid of the evil, or the 
making a Narrow^ Gauge line upon the broad; be- 
lieving that that will be the event, it is, I tliink, better 
that you should now continue the Narrow Gauge, and 
have the Double Gauge upon the shortest possible 
length. 



40K Suppose you introduce upon the Broad Gauge 
lines Narrow Gauge rails, you only get rid of one- 
half of the evil, that is transferring the Narrow 
Gauge traffic upon the Broad Gauge line, but the 
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cpnverse of that you do not obtain without a ^^l^^^^^' 

change of Gauge, because trains coming up to 

Oxford and having to pass to the north must 
change at Oxford to the Narrow Gauge car- 
riages ? 
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Unless it was a Narrow Gauge carriage that had Best to limit 
come all tlie way from London, which might not be the H^ty,*'amr" 
case certainly, there is an inconvenience in that ; but Qj^^^'^y^j^^** 
the Broad Gauge carriages belonging to the Great ^"^" '" 
Western need not go beyond Oxford ; it is only the 
trains that are going oft' from the line that would carry 
that traffic, and they would be the Narrow Gauge 
carriages. I do not think it is necessary that the 
Broad Gauge carnages should go upon the Narrow 
Gauge lines— that would be so if we had a lesser 
number of miles of railway upon the Narrow than the 
Broad Gauge, but what you have to do is to limit 
upon the smallest number of miles possible the incon- 
venience of a double Gauge. 

402. Are you of opinion that the Break of Gauge 
should take place where there is much or where 
there is little traffic ? 

I am sure I can scatccly answer that question: 
where there is little traffic would appear to me to be 
much better. 



405. Which will be attended with greater expense to Remedies, 
the Great Western Company, the altering of their 
Gauge from 7 feet to 4 feet 8^ inches, or the 
introduction of Narrow Gauge rails within their 
broad rails, taking into consideration the change 
of stock and engines? 

The first expense would be the least, and I think if 
the Great Western Gauge were changed to 4 feet 
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Mr. jt>9op!i 9| inches; in fact, if every one of the Broad Gauge 
■ railways that is now laid down were chanj^^ed to 4 
feet 8i inches, the evil which you are sitting here to 
consider would be in the best and in the cheapest 
way got rid of- I think the best way is to allow the 
Great Western line the fullest extent of the lines at 
present made, but the extension of the Great Western 
to Rugby on the one hand, and towards Salisbury 
and Plymouth on the other, should be made upon the 
Narrow Gauge, and if there be little inconvenience in 
the change of Gauge, at all events that would be 
limited to the Great Western main line, of which that 
Company would have the perfect control. And my 
opinion is, that they would find hereafter that the in- 
convenience of that transfer was so great, tliat it was 
worth their while to lay down the Narrow (iauge from 
Oxford to London, in order to get rid of the change, 
and in that case they might do it without great ex- 
pense and without any very serious loss. 

368. Have you at all^ considered the subject with re- 
ference to a change of Gauge that will take place 
should the projects be carried out between the 
South Western and the Great Western ? 

Loom bodies I think as a mere matter of contrivance for changing 
rroD'^m/jr ti*affic from one Gauge to another there is no difficulty 
and weaken about that; it is vcry simple. The difficulty practi- 
'^*^'^* cally is in the use of carriages that are carrying loose 

box bodies, supposing you are to have bodies trans- 
ferred to a truck, it is not so safe, and certainly not so 
economical. I recollect in the early part of the work- 
ing of the Liverpool and Manchester line loose coal- 
boxes, which had to be taken into the town, and it 
was found to be, and I dare say it was, a very good 
machine for lifting them on and off; it saved great 
labour, and as a mere matter of calculation there was 
great apparent economy in it, but the boxes got so 
broken, so much kicked about, being loose, that I 
believe they are all given up, and I think the detach- 
ing the body from the frame itself is a very bad thing 
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hi reference to the strength of a carriasfe of any kind, 
for the sides of the carriage when fastened to the frame 
give g^reat strength to the frame itself for the purpose 
of resisting shocks of any kind. 



369. Do you think the public safety would be at all safety. 
endangered by having the passenger bodies re- 
moved from the under frames ? 

I certainly do think so; I think in many cases of 
collision the body being attached to the frame gives 
greater security to the passengers. I may say this 
because the strength of the carriages affords great 
security to passengers in all those collisions. 



370. Have you ever seen in any of the French towns, 
or any of the French lines, the mode of shifting 
the diligence ? 

Yes, we do that; the diligences are put on loose 
wheels, placed under the frame, and w ith a little hoist 
lifted up on the body of the carriage, and put upon the 
truck of the railway, just in the same way as a gentle- 
man's carriage, and taken off in the same manner, and 
dropped on to a frame of four wheels at the end of the 
journey. The contrivance is very simple and very 
facile, but not very safe* They take that truck 
as it stands when the diligence is loaded; there is 
first of all a truck made for the diligence. It is 
not a truck w^ith a simple bottom to it, but has 
sides to it, and it is then like an ordinary truck ; and 
I believe that wlien the diligence is upon the truck. 
It is certainly not so strong as if it were part of the 
same can iag€» but it is very heavy, and they carry a 
weight upon the Paris and Rouen line of eight or nine 
tons when the diligence is loaded ; and if it were not 
for the change, you might have a w eight of only about 
five or six tons, so that in every carriage you are carry- 
ing a great deal of dead weight in order to avoid the 
necessity of changing the carriages. There was a col- 
lision on the Orleans Railway by some sudden stop- 
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^Li^'*** page ; one of tliose very diligences was thrown off iu 
'- — position. 

446. Do you foresee any increased difficulty in the 
ordinary working as regards the maintenance of 
way, packing the rails, &c*, if you were to have 
combined together the Narrow and Broad Gauge! 

Certainly ; it could not be done well if you laid 
down two rails. 
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324* Supposing the Directors of the South Western or 
the Grand Junction line had determined to adopt 
the Broad instead of the Narrow Gauge for those 
lines respectively, are you at all aware what in- 
crease or diminution of cost would have resulted 
in the construction ? 

No, I am not. At the time the discussions upon 
that subject took place, 1 recollect being satisfied that 
the Wide Gauge was more expensive than the Narrow 
one, by reason of the hmger slee[>ers, and the greater 
space for the embankments, and cuttings, and so 
forth ; but I perfectly well recollect that Mr. Brunei 
always maintained the reverse, therefore, it is quite fair 
that his opinion should be taken as against those of the 
contrary opinion ; but at that time Mr. Brunei calcu- 
lated upon very much smaller timbers thau he is now 
using, and a very much lighter rail than he is now 
using» and whilst the Narrow Gauge lines have main- 
tained the same size of the sleepers, blocks, and rails, 
which they then used, I think Mr. Brunei would him- 
self admit, that he has been obliged to go to far more 
cost in the construction of the road than he calculated 
when he marie his estimate. 



327, With respect to the increase of expense re- 
quired by the Broad Gauge, if you go into the ques- 
tion of bridges and tunnels, the width of cuttings and 
embankments, you will find that a very great increase 
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will take place ; you will find on the Great Western 
Railway the outside rail is nearer the slope than on 
other lines* 

338. You are of opinion that it is easier to keep in re- 
pair a railway with transverse sleepers than with 
longitudinal sleepers ? 

Unquestionably, and not only easier, but you can 
keep it in better repair with the same labour than a 
longitudinal road. 

339* Does it appear that the Great Western have a 
larger cost of maintenance than you have upon 
your lines where the transverse sleeper is used ? 
I have no means of knowing that ; you will get that 
probably from Mr. Brunei, Up to this time great 
changes have been made in the Great Western road by 
substitution ; they are at this moment taking up the 
Great Western road, and laying it with heavier ma- 
terial ; what part of that is due to the original light* 
oess of construction, and what is due to the difficulty 
of keeping the road in good repair, under the circum- 
stances I do not wish to offer an opinion upon, but I 
am sure that the principle of construction is not so 
good as with transverse sleepers. 

445, I know that un the South Western we burn 
much less coke per mile than they do upon the 
Great Western. 



Mr. JosepU 
Lr>cke. 



328, Are you of opinion that any danger to the public »&fetF. 

safety is the result of the rail being near to the 

edge of the embankment? 
No; il* the embankment is steady, and the engine uangrer of nar- 
keeps the line, it makes no difterence; but if the oii^u'JJt^of 
engmes were to come off, and the embankment is very munmrjoff 
narrow, it is evideni there is a much greater liability of pj^ferebroaa 
its falling over. For my own part, I always prefer a t^i^aiikment. 
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^Lik*^ wide embankment ; and where I have an opportunity 

!^ — of widening it, by taking away the material from the 

slopes in the cuttings, I always prefer to go even to 
additional expense to put it alongside the embankment, 
to widen it to even 18 feet beyond the original limits ; I 
think it gives greater security in the event of the 
engine getting off the line. 

329. What is your ordinary dimension ? 
Thirty feet. 

330. That will give you how much between the edge 
and the outer rail ? 

Seven feet on each side. 

331. So that, in point of fact, if the engine were to 
get off the rails, it would in all probability remain 
upon the embankment ? 

Yes, I think it would, unless it were to get off both 
rails. 

333. Is there a greater probability of the Great 
Western engines getting over the embankment by 
getting off the rail t 

I do not know, having seven feet Gauge, how far 
they would be more likely to get over the side of the 
embankment; but it appears to me, that in order to 
prevent an accident of that kind, and to take advan- 
tage of the outer rail acting as a guard to the inner 
wheels of a train which had left the line, the embank- 
ment should be so wide as to prevent the off wheel 
from getting on to the slope, and throwing the engine 
* over before the guard rail came into operation. 

334. You would have, therefore, the same breadth of 
embankment beyond the rails that you have 
breadth of Gauge ? 

Yes. 
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335. So that you would require 7 feet with the 7 feel ^'{JZ^^' 
Gauge ? 
Yes ; if you are to take advantage of the rail as a 
guard. 



407. Suppose the whole of the railways in this dis- Opinion. <m 
trict of England belonged to the Government, 
and it was intended to make extensions on the 
system spoken of, should you be disposed to re- 
commend, as a Government officer, the Great 
Western Gauge to be changed at once to the 
Narrow Gauge, as being likely eventually to lead 
to the greatest economy and the greatest com- 
mercial advantage? 

I am not prepared to say that I woold recommend 
that change in the first instance ; for this reason, the 
Great Western Company, through its officers, have 
declared that the inconvenience arising from the 
change of Gauge is very little. Then 1 would say, 
you shall have an opportunity of testing that. All the 
railw^ays that are now projected, but are not made, we 
will not involve in the extra expense. All the rail- 
ways that are now projected from Corsham, called 
the M^ilts and Somerset, sliall be made upon the 
Narrow Gauge, and the transfer shall take place upon 
the Great Western line, proper ; and if found hereafter, 
which I believe will be found, that there is more in- 
convenience and more annoyance with that change of 
Gauge than they anticipate, they then will come to 
advocate that w^hich you now suggest to me. But, To comi>ci the 
in the one case* to compel the Great Western Com- p-^^f ^^^e^tern 

I i ' A 111 111'*'* cheojie Umtr 

pany to change their Gauge w^ould be a hardship. Gauge without 
without compensation ; in tlie other case, it would be ^y^^'ui^^i^^^^^ 
no hardship at all ; if they do not choose to make the hardsijip. 
railways, for which they obtained Acts of Parliament 
last year, upon the Narrow Gauge, other parties will ; 
the inconvenience would then be limited, without any 

E 2 
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further expense, and it would give the Great Western 
Company an opportunity of proving wliat they them- 
selves assert, that tliere is no inconvenience in making 
the change. 

408. My question was, assuming that the whole of 
the railways in this district beloni^^ed to the public, 
and that the public had a right to deal with them 
as tbey thought proper, should you be disposed 
to recommend a change at once? 

1 would recommend the change, because I believe 
there will be the inconvenience, which I apprehend 
would be serious; but, seeing that there are those 
parlies who entertain a different opinion, I think it is 
but fair to those parties that they should !mve an op- 
portunity of trying what they can do, because it is 
only deferring the change, it is not augmenting the 
evil, I wish to be most distinctly understood ; my 
opinion is this, that the (Vreat Western Company 
would have reason to complain if I suggested anything 
in this case, as a South Western Company's officer, 
against its intcre&t. I do not wish to do it; but those 
lines which they are going to make ought to be made 
subservient to the public interest. 

303. From your present experience of the Broad and 

Narrow Gauge, suppose you had a fresh district 
of country in which to project a series or system 
of railways, should you be disposed to take the 
one or the other I 

1 am not quite sure that I should adopt either the 
one or the other. 1 think if we liad to begin afreslj, I 
might adopt another Gauge rather wider than the Nar- 
row Gauge; but certainly I would not take a Gauge 
so wide as the Wide Gauge. 

306. We have now wheels on the Narrow Gauge 6 
feet 6 inches in diameter, and we have some engines 
on the Soutli Western where the boilers certainly are 
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not higher than the boikrs of some of the engines which 
we have been running with wheels of ij feet 6 inches ; 
and the reason why they are kept so low is, that we 
have done away with the cranked axle upon those 
engines We have placed the cylinder outside the 
boiler, and we have brought the boiler very nearly on 
to tlie axle, and we have tlius saved as much by avoid- 
ing the crank as we have lost by increasing the size 
of the wheel, keeping the centre of gravity very nearly 
where it was. 



Mr, JfUfl^fpli 



Co&fltruetion 
of ZSngiiiea. 



415. Are you aware of the motive of the engineer of 
the Great Western Railway for adopting the Wide 
Gauge after the bill had passed through Parlia- 
ment, or the reasons assigned ? 

The reasons assigned were given in his own state- Broad ouugc 
ment when the inquiry was instituted by the proprietors «^if teji m 
oi that hne, and 1 certainly thought that his intention higher qieed*, 
was to have higher speeds ; that was the first thing ; a ^cmlomyTf*^' 
better road, and economy of construction ; because I con»titmioij. 
think I have seen some of Mr, Brunei's earlier esti- 
mates, showing it to be cheaper than the Narrow 
Gauge, at all events not dearer. His great object 
must hav^e been greater speed and greater economy, 
I believe at that time the iiotion was entertained that 
one great item of expense in locomotive engines was 
attributable to the rapid reciprocation of the piston^ 
He thought, in common with many engineers, that to 
diminish that was a great advantage, and to some ex- 
tent there is no doubt whatever about the truth of it ; 
but locomotives, on the Narrow Gauge, have diminished 
in the expense of working from 25, Gd. to 2^., and down 
to Is, 4rf,, and now they are at lOd, per mile run ; and 
still, with this rapid reciprocation, we do not find that, 
even with the large wheels of the Great Western, its 
expenses are any lower; they maybe a little; but pm ii*c once 
there is no doubt of this, that Mr. Brunels eiirUer in* i'^J'^V^^^^*^ 
tention was lo have wheels of a much larger diameter 
than he now uses; he did use wheels 10 feet diameter. 
1 believe the largest oidtnary tngiue-whccls whicli 
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Locke. they use now are about 7 feet^ that is only 6 inches 



larger than we are using upon the South Western at 

SfM DO ew- tliis moment- I do not know of any other objects than 

©rSJ^GT^t"^ speed and economy. 1 believe great advantage was to 

Wcitcrn line, be gained by saving in the working expenses, and I 

confess I, for one, have seen no evidence of saving on 

the Great Western line, I should be glad to be shou^ 

it, but I have seen no account showing their working 

expenses to be less than those upon the Narrow Gauge 

lines. 

394. Are you of opinion that the locomotive power is 
obtained at a less cost upon the Narrow Gauge 
than upon the Broad Gauge with the same speed 
and power ? 
^mpamtive J eauuot tell. Mr, Gooch knows better the cost of 
working. the Great Western, and he knows very well the cost 

of the South Western, for we have a friendly inter- 
change of accounts of expenses, and lam not aware 
that it is any dearer on our line than it is upon the 
Great Western ; I rather think it is a little cheaper. 
1 do not think it varies very much. But I am not sure 
that the Great Western have quite done supplying 
themselves with new stock, and till that is done we 
cannot exactly get a fair balance or comparison. 



S^!^^ 417. Supposing it should be found desirable to 

Oivoffe. change the Gauge of the South Western to the 

Broad Gauge, what interruption would that be 

likely to cause to the traffic upon that line during 

the change? 

There would be great inconvenience in it; the better 

plan, 1 think, would be to take a certain length, and 

use a single line. In any substantial repair, such as 

entirely taking up the rails or sleepers, or putting in 

blocks instead of sleepers, I have always thought that 

the simplest mode would be for a mile, or a mile and a 

half, to take up the rails, and use a single line, keeping 

a policeman at each end. 
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418. But you would have to alter the tunnels? 

Yes, our tunnels would not be large enough for the 
Wide Gauge. 

419. Nor your bridges and viaducts? 

Some would not, and some part might be altered. 
It is not an impossibility, but it would be attended 
with considerable expense, and great inconvenience* 
if it were to be done during the time the passenger 
traffic was carried on; but if you had to change the 
tunnels, you could not carry on the traffic. My other 
answer was with reference only to the alteration of the 
permanent way. 



Mr. Joseph 
Locke. 



303. The Wide Gauge is not necessary for the ma- 
chinery, ill my opinion, and as to the public conve- 
nience in the construction of large carriages, which 
seems to me to have run away with the public in some 
measure, larger carriages^ if they are necessary, can 
be had upon the Narrow Gauge as well as upon the 
Wide, particularly in reference to height. It appears 
to me that it does not add to the convenience of the 
public to have four or five sitting abreast. If you give 
as much room to each passenger as they give upon the 
Wide Gauge, which I think we do, the Narrow Gauge 
carriage, carrying three on a side, are quite as com- 
fortable as the Broad Gauge, carrying four. 

304. And you see no difficulty in giving the same 
height to the carriages ? 

Not the slightest. 

305. There is the same height now in some of the car- 
riages, is there not ? 

I believe G or 8 inches have been added to the 
height of most of the carriages upon the Narrow Gauge 
lines in the last two years. 

390. As regards the shape of the carriage, its width, 
with reference to its lengthy do you apprehend 
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that that makes any difference as to the ease iti 
riding, with regard either to the horse-boxes, or 
carriages for passengers ? Is there less yawing 
motion in the one than the other? 

That depends upon other circumstances, I do not 
see that it would affect the carriage, I certainly have, 
npon particular carriages in the Great Western, been 
more seriously rocked than I was upon a Narrow 
Gauge line. It was in the last carriage ; where we 
know that there is more motion than in a carriage that 
is braced up, and confined iA the middle of the train; 
but I do not think that the relative width of the car* 
riage would necessarily affect the rocking motion. 



Second clAna 
oirriBges on 
Grt^al \Ve«terii 
inconrt'tilcnt. 



465. You have spoken of the accommodation of the 
first-class passengers on the Great Western 
carriages, where there is space for eight. You do 
not think they afford more accommodation than 
the six inside carriages ; do you tliink the 
accommodation for the second and third-class 
passengers is equally good on the Great Western 
as on other lines ? 

I do not ; because I think when people are sitting 
on a long bench across a wide carriage, not being near 
the W' indovv so as to see anything, they arc not com- 
fortable; tliey cannot put their heads out to look at 
the counlry ; and I think that increasing the number 
of [leople on one bench is sometimes an annoyance, 
and is not pleasant to the passengers themselves. My 
notion is, that if every person could have a corner seat 
he would prefer it. Then the Great Western Com- 
pany, in order to make corner seats in their wide car- 
riages, have put a partition in the middle* A man in 
the middle cannot see out, and he sits there all day, 
and cannot see the country at all. If I were going by 
u train, 1 should gel a corner seat, whcic J could look 
out of the window. 
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400. Fur ihe same reason you would not get in the 
middle ? 

I would not. You will find that all persons get in 
the corners aear the window; those are the four first 
[ilaces taken. It shows what the public wish to have. 



Lock«, 



439. Are you sufficiently acquainted with the mineral 
district to be aware whether the Wide or the Nar- 
row Gauge would be most suitable to the coal- 
owners or the mineral proprietors ? 

I can scarcely answer that question. I know the 
mineral districts very well, and in tliose districts where 
the largest quantity of coal is carried, they carry them 
on very small waggons; for instance, the Newcastle 
chaldron, — -why they adhere to the Newcastle chaldron 
I cannot tell. I know that on the Paris and Rouen 
we carry five tons net weight. 

440. They have small waggons on the North Mid- 
land ? 

Yes ; and in most of the new railways they have 
made waggons that will contain five tuns ; but in the 
North of England, where tliey carry oO times tlie 
amount that they do in the South, they still adhere to 
ihe small waggons ; there is aa advantage in it; the 
axletrees need not be so strong, and a horse may move 
it easily about; there is a facility of mution wliich 
there is not with the heavy carriages. 

441. What weight of coal will the Great Western 
carry in their coal waggons? 

I do not know what they carry, but you may make 
a waggon upon either line to carry 10 tons of coal, if 
it be any accommodation to the mineral districts ; but 
I do not think there is any advantage in one system 
over the otiier as regard^s the size ol the wuggun ; if a 
large waggon is what you want, you could get it ijii 
cither one Gauge or the other. 
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442, With reference to the side lines running up to 
the pits, should you say that the Broad or the 
Narrow Gauge is more convenient ? 

I should say that the Narrow Grauge is more con* 
venient, and probably for this reason ; they have small 
waggons for the convenience of running up to the pits 
in order to load them. 



If allowed to 
ehooae would 
DeiiherlDcreBse 
Gauge nor 
wlieeb, nor 
•peed, until 
itmdft im- 
proved* 
lueqaalitiei 
from chaagc of 
temperature* 



3g to the con- 



60 mtU'i an 
litiur «tti t^o\kth 
Wiwii^rn. 



306. I think we have obtained (looking 
structioo of the road) a speed high enough, and if it 
were left to myself, I would neither increase my Gauge, 
nor my wheels nor my speed, till I had more experience, 
not only in the construction but also in the strength of 
the materials. You can never get over the inequalities 
of road arising from the change of temperature and 
weather. You may have the most perfect road that 
has been standing for months and been run upon daily, 
and you shall have a shower of rain or a continuation of 
wet weather during the time the trains are running, and 
in two days the road may become positively dangerous, 
and no ordinary precautions can meet that, and for that 
reason I say that, till we can ensure our roads being in 
better order than we can now ensure their being, we 
ought not to go even at the speeds we afe travel 
ling at. 

315* In point of fact, can you now attain as high a velo- 
city for the express trains on the Grand Junction 
as is obtained upon the Great Western ? 
In answering that question I may say that I do not 
exactly know what velocity could be attained upon the 
(treat Western, not having experience as to that line ; 
but I have no doubt that we could, if it were safe, run 
our express trains upon either lineat 50 miles an hour; 
they now travel 40* Our time to Southampton is two 
liuurK, and it is 78 miles, very nearly 40 miles an hour, 
including stoppages ; and I am quite sure that, if it were 
a mnller of necessity, we could travel at 50 miles au 
luHir. 
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316- Do you think the state of the road would admit of ^^i^^^^ 
your travelling at that speed with safety ? 

1 do not; I am very much opposed to it; I do not 
think it is safe either on our own line or any other that 
1 have ever been on. 

318. Have you considered the practicabiUty of working Oarr*^ 
round curves, such as are used upon the Narrow 
Gauge lines with a Broad Gauge line ? 

Yes; I think that the introduction of the Broad Bmad Gauge 
Gauge would be much more difficult, in countries w'ork"m cLn. 
where curves are necessary, than the Narrow Gauge tryofcurvcB. 
lines. 

319. Will you favour us with any reason for your 
opinion ? 

Because with the Wide Gauge railway there is a 
greater difference between the length of the outer rail 
and of the inner rail than there is upon the Narrow 
Gauge ; supposing the wheels are upon the same axle, 
they have more to make up than they would have upon 
the Narrow Gauge line. And it would appear,if you were 
to increase it very greatly, that you would be scarcely 
able to have curves such as are now commonly used. 
On the Narrow Gauge lines you diminish the differ- 
ence between the two rails, and by that means you 
enable the wheels to pass round the curve with greater 
facility* 

320. So that, in point of fact, the facility of turning 
curves is almost in the inverse ratio of the widlh of 
the Gauge ? 

No doubt. 

391. It is generally admitted that, on the Great 
Western, a greater speed is obtained with the ordi- 
nary trains than on other lines ? 

1 think that is so ; but I think that that may be 
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Mr.joftcph accounted for in some measure by this circumstance; 

1_ the trains stop less frequently than upon some other 

lines. The fast trains on the Soutli Western, I think, 
are as fast as tliey are upon the Great Western, within 
a mile an hour, or something of that kind ; but we stop 
twice, and have to divide tlie train at the Gosport junc- 
tion on the line, wliere we divide the passengers to 
Gosport and Southampton, and we travel 40 miles an 
hour- 

392. As far as my experience goes, I have found the 
speed between station and station greater upon tlie 
Great Western than upon any other line ; does 
your experience lead you to the same conclusion ? 

Orwiieoitof I think it is very likely ; but you must bear in mind 
wtflto^very that they have much better gradients on the Great 
iupwior. ' Western ; therefore, in speaking of the speed of the 

Great Western, you ought to attribute the diflerencc in 

some measure to the gradients, 

393. And not to the size of the engines ? 

Probably in some measure it may be attributed to 
that. I have travelled upon an engine with a G feet 
G inches wheel, the largest wheel that we have upon the 
Narrow Gauge, and it will go at a speed of 48 to 50 
miles an hour with the greatest ease. I am quite satis- 
fied that that engine would take any moderate train, 
consisting of six or eight carriages, at 60 or 60 miles an 
hour if it were desirable^ An engine on the Grand 
Junction the other day, one of their new engines — I 
was not on it myseli- — but the party wiio was on it told 
me went 57 miles an hour ; and that is only an engine 
of 6 feet wheel with the expansive gear motion. 

4!C. With regard to the question of speed, you Irave 
already stated that you think as high a velocity can 
be obtained upon the Narrow Gauge lines with 
your engines as is compatible with safety? 
Ves, and afar higher speed. 
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427. Is it a matter of frequent occurrence getting off 
the line ? 

No, it is not ; till very recently it has been of very 
rare occurrence* 

428. To what do you attribute its being more frequent 
lately, with our increased experience ? 

I do not mean that it has been only lately that we 
have had any accidents, but the accidents that have 
arisen of that kind, in the last few^ weeks, I attribute in 
a great measure to the increased speed they were tra- 
velling at* I w^ill not say that you may not, with a very 
perfect road indeed, travel at the speeds you do now, 
and even at higher speeds ; but I attribute such acci- 
dents to the change in the state of the road, produced by 
weather and sometimes by neglect. I know a case on 
the South Western Railway, when they first opened it 
throughout. The road being new, it was perhaps not 
in the most perfect state (it never is when it is new) ; 
the engine got off the line, travelling, I am afraid, some- 
what faster than it ought to have done, though the 
engine-man was exceedingly careful. The engine-man 
and the fireman were killed, the engine was broken in 
a great many places, but the wheels and the axles were 
found to be all right. Nobody could tell what was the 
cause of the accident. I went back to the spot where 
it had got off. I traced the flange running on the rail; 
there was nothing wrong in the Gauge ; there was no- 
thing wrong in any part, except that it was a little 
unduhiting, and evidently not in good repair, but it wiis 
not apparent to the eye ; and it was only by pressing a 
weight upon it, and seeing whether the sleepers yielded, 
that you could discover that the rail had subsided. 
That engine was placed upon the railway and taken to 
Southampton, without any alteration in the wheels or 
the axle ; therefore it could not be accounted for, except 
that the engine must have got off by jumping, owing 
to the elasticity of the road. 

429. Was that a four or six- wheeled engine ? 

Six, It is the only instance that I know of a six- 
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wheeled engine leaving the rails^ Several accidents 
occurred before and since, which I did not see ; but 
this was one that I saw, and I never could account for 
it except it were from the elasticity of the road. 



CoMtructioQ 458. You think that the public safety is increased by 
a solid frame r 
No doubt about it. I believe the public safety is 
secured by that additional weight and strength and 
substance which has been given to the carriages. In 
stating that opinion, I know^ there are many engineers 
who think that lighter carriages may be used, and at 
very high velocities. Mr. Brunei and Mr. Cubitt have 
stated in evidence, that, by the atmospheric railway 
system, they will be able to keep the road in so much 
better order, as to be enabled to use lighter carriages, 
and at a higher speed ttian we have yet been able to 
use or attain on locomotive lines. My belief is, that, 
if you attempt a higher speed, and a lighter carriage, 
iiigii BpeL-,i» you will have many accidents, which is proved in my 
jjiitigt-muii with opinion bv the trains leaving the rails the other day on 
the {jreat Western hne. It seems that the last car- 
riage of one of their express trains, running very fast, 
jumped the rail ; that was the cause of two accidents, 
and I believe that you will never cease to have those 
accidents if you attempt high speed with light car- 
riages. 

469. Is it your opinion that the system of having any 
light carriage between the engine and the pas- 
sengers' carriage, instead of adding to the public 
safety, tends very much to diminish it ? 

It depends on the speed. Any light carriage at a 
high speed is unsafe; and I have stated before, and 
will repeat here, that one of the great causes of success 
in the safety of railway tiavelhng is attributable to the 
weight of the engine whicli precedes the train. If the 
engine were a light engine, at the speed at which it 
sometimes travels, it would leave the rail; but, as it is 
heavy, it gives security to the train behind it. 
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311. I may say that, in the early construction of 
engines, much inconvenience was felt from the want 
of space between the wheels and the boilers, and I 
must say that I believe that the first mipression of 
want of width in the Gauge arose from the complexity 
of the machinery under the boiler, and the necessity 
for having some more space by which not only the 
parts could be made stronger, but that they might be 
got at and repaired, oiled, and cleaned, with more 
facility; and I believe that the slight change of Gauge 
on the Eastern Counties, from 4 feet 8^ mches to 5 
feet, arose from that circumstance^ the engineer find- 
ing, when he came to design his engines, that, if he had 
a little more space for the application of his crank 
axles and his eccentrics, he would make a better 
engine than by being confined to the narrow space of 
4 feet 8^ inches. Now, 1 felt, as engineer of the 
Grand Junction, also the same inconvenience, but, in- 
stead of directing my attention to a change of Gauge, 
I directed my attention to simplifying the engine it- 
self; and the result of that was, that instead of wanting 
space under the boiler, we have now no machinery there 
at all except the eccentrics. We now place the cylinder 
outside the engine. We have got rid of a very great 
deal of complexity in the machinery itself, and the 
complexity which remains is on the outside of the 
engine and not under the boiler. In that way we have 
obtained what we wanted, space for our machinery, 
without going to the much greater and much more 
extraordinary expense of increasing the Gauge. 
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321. Are you of opinion that the Broad Gauge gives 
you greater power for the conveyance of heavy 
trains of luggage ? 

Certainly ; it gives you greater facility by giving you 
a larger space to put your power in, but I have not 
come to the conclusion that you cannot get as much 
power as you want upon the Narrow Gauge. On the 
contrary, I am of opinion that you may get more than 
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^LSJfc*^ you want. I am not favourable to the system of throw - 

" ing a large force upon one engine. I have, on my own 

J^°^,^^Jff„3 lines of trains, of 60, 70, and the other day 77 waggons 
by one engine, in one train . 

322. The gross weight being what ? 
They might be part empty and part full, but there 

were three engines attaclied to it, I would positively 
prohibit having such a train, for this reason, it strains 
the waggons ; if you push them the irumes are thrown 
out of square ; if you draw them you break the chains, 
and it always creates delay and inconvenience on the 
road. 1 think 40 waggons is enough for any one engine 
to draw, 

323. Then you would rather subdivide the train into 

two or three than run a very large train ? 

Thmks^w I would take that with a limitation. I say 40 wag- 

toiw enough g^ons weie:hiug 5 tons or 6 tons each, btinLf 220 tons, 

lor one engine. P ."*^- ,w . iiii 

is quite enough; and 1 say one engme would do that 
witli the greatest ease ; and if it were possible to liave 
a greater power, a power sufficient to drag GO waggons, 
I would not have it even if I could get it, I am quite 
sure that the engines on the North Midland with the 
large boilers would drag anything, they would drag a 
hundred waggons; those boilers are very long, and the 
fire-boxes are very large, and the cylinders large ; and, 
so far as I understand, they can generate far more 
steam than they consume. 



Coj^raetion 4^5^ Locouiotives ou the Narrow Gauge have di- 
minished in the expense of working from 2s, 6d. to 
2*. and down to U. 4rf-, and now they are at 10</. per 
mile run ; and still, with this rapid reciprocation, we do 
not find that, even with the large wficels of tlic (Jreat 
Western, its expenses are any lower; they may be a 
little, but there is no doubt of this, that Mr, BrunePs 
earlier intention was to have wheels of a much larger 
diameter than he now uses ; he did use wheels 10 feet 
diameter. I believe the largest ordinary engine- wheels 
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which they use now are about 7 feet, that is only 6 ^'J;^J^ 

inches larger than we are using upon the South 

Western at this moment. 

425. With the inside cylinder there is a liability to 
break the crank ? 

Yes ; the inside cylinder had necessarily a crank- 
axle, and we had so many breakages of the crank-axle 
on the Grand Junction line, that it was not only a source 
of great expense, but of danger, because the crank broke 
when the train was going, and threw the engine off the 
line ; and, therefore, to avoid this, which was a matter 
of great consequence, we adopted the change which I 
have suggested. 

426. Is there any corresponding liability to breakage 
in the outside cylinder ? 

Not the least ; we have not had a broken axle, and 
I do not think we have had a breakage of any kind, 
sincCr the construction of those engines. 

434. Are you aware of the reason why the 10 feet 
driving-wheels were abandoned on the Great 
Western Railway ? 

I believe it was the great difficulty first of all of 
getting an engine large enough to move the trains at 
any ordinary speed, and then the difficulty of stopping 
them when they once got any speed. It was difficult 
to start them, and then when they were started it was 
difficult to stop them. 

436. From the movement of the wheels ? 

Yes; a crank of 10 inches or 11 inches is a very 
short crank indeed ; as applied to such a wheel, if the 
cylinder had been 20 inches or 24 inches, instead of 
15 inches, it would have made up the difference, or 
something like it. 
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Locke. 436. How would wheels of that dimension suit with a 
The very large couutry of sevcrc gradients ? 

T^r;^""' They would not suit at all, nor do I think that the 
gradients not iQ feet whecl is at all a safe wheel. The next diffi- 
culty we shall get into by increasing the size of the 
wheel will be in the springing of the wheel itself on its 
motion, from the axle not being sufficiently rigid. In 
going through points or crossings with a very large 
wheel, it is evident that a very little force applied to 
the flange will spring the wheel unless it is made pro- 
portionately strong, and if you do that you will have a 
wide boss; the bosses are 8 or 10 inches, the spokes 
are 4 or 6 inches, tapering up to 3 inches at the rim ; 
if you increase it from 6 or 7 feet to 10 feet you must 
increase the width of your boss, and you will have a 
very heavy weight and very wide boss. 
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588. Would any increase or diminution of the staff of uniformity 
porters result from an uniform Gauge at Glouces- 
ter? 

A very great decrease — in fact, I may state that the 
necessity at present existing for keeping up a staff of 
porters there is entirely owing to the change of 
Gauge. With about thirty waggons we require twelve 

Sorters to trans-ship. Now, if the Gauge were uniform, Umforinity of 
should imagine that we could do the goods train ^XJ^ffof 
there with four porters, for it would only be neces- porters at 
sary to unload and load the local goods from Gloucester oue-tukd^ 
either way — either to Bristol or Birmingham — all goods 
that require to be put on board vessels will be sent on 
alongside the vessels, and be unloaded at the dock : — at 
present those porters are kept there for the mere purpose 
of lifting goods out of one waggon and repacking them in 
another, w^hich requires from five to six hours from the 
lime the train arrives to get them sent off again. The 
superintendence of the porters would not require to be 
so expensive. The clerks also would be reduced — the 

feneral expenses of the establishment altogether would 
e much decreased, and there would be less liability to 
delay and damage. We may safely calculate upon uair i^ tti„i- 
having nearly one-half less turn-tables and sidings if sf^Iinp'^''*^ 
uniformity of Gauge were established j there would be 

f2 
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only one set of carriage sheds and of goods sheds, where 
there now have to be nearly double ; there would be a 
diminution of carrying stock — for instance, supposing a 
heavy train of goods arrive from Bristol, there might not 
be a heavy train of goods required to go back again, 
consequentlyj at the break of Gauge where those goods 
were trans-shipped from the Broad to the Narrow Gauge, 
the broad Gauge trucks would have to remain idle till a suffi- 
cient number of goods came for them ; in the same way 
with waggons drawn away from Gloucester to Birmingham 
with a large train of goods, they will again have to remain 
for some time until they are employed, or else be required 
to be sent down to those points where they were required, 
from Birmingham, till a quantity of goods came again in 
the other direction to work them back, so that it would be 
increasing the trouble and delay of the trucks passing 
when there was a prepooderance of traffic in one direction 
more than in the other. 



592. But if the same Gauge continued from Bristol to 
Birmingham, a number of carriages would still be 
found empty at Birmingham that came from Bristol, 
instead of remaining as they now do at Gloucester? 

Yes ; but it would be to only half the extent, because 
they have two different sorts of plant waiting in the one 
case, and they would have only one kind of plant waiting 
in the other. Of course passenger carriages would be 
open to the same objection. 

607 • Both lines being now worked by one Company, 

do you conceive it would promote the interests of 

the Company to alter the Gauge of the Bristol and 

Gloucester to 4 ft* 8 J in* ? 

BM«ntiaita I think it is quite essential, they will never make the 

}teh**«nift>^^ concern profitable until it is altered. The success of the 

two lines depends on their making the Gauge uniform. 

I believe in all cases the parties arc afraid of their goods 

being mislaid or delayed, and that confidence would be 

restored if the Gauge was uniform. 
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615* Without making a calculation of what would be 
the cost of altering the Broad Gauge to a Narrow 
Gauge line, is it not difficult to form an opinion 
how far it might be profitable to the Company to 
make the change ? 

I think it is a matter quite of necessity, and that the 
cost would form a very small fractional part of the ulti- 
mate profit to the Company resulting from it. I think 
the expense of the management of the two concerns, 
and all the inconvenience of a difference of Gauge must 
be balanced against tlie cost of altering them into one 
Gauge ; and I think, balancing them in that way, there 
is no question that the advantage would be very great of 
altering the Gauge of the Bristol and Gloucester to the 
Narrow Gauge- 
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617* Do you imagine you could save £10,000 per 
annum, which, at £5000 a mile, is what the change 
would cost ? 

I have not the slightest doubt of itj but I think 
£5000 is a very liberal sum for the alteration, for this 
reason : — With respect to waggon stock, it would take, 
for instance, for 50 miles of railway, a certain number loo iniiwwith 
of waggons \ but for 100 miles of railway it does not j;"f™'i*f^*^" 
take a double number of waggons, because if the wag- dLhiTthe 
gons work through, a small addition, comparatively ^j^*'"**^^'"^ 
speaking, would work the 100 miles beyond what is 
required for tlie 50 ; having the carrying stock for the 
Birmingham and Gloucester portion, it would require a 
very small addition for working the other portion of the 
line. 



510. WTien the decision was come to for making the g^*'^^^ 
Bristol and Gloucester Railway on the Broad Gauge i„c^*nience 
system, the expense and inconvenience of trans-shipment ofdtvorsity not 
was not understood. After the line was opened, we wiieaTf^d 

Gftti^e udoptGiI* 
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found, and have continued to find, very great inconye* 
nience in working the line both before and after the 
amalgamation with the Birmingham and Gloucester — 
It has been a subject of serious consideration how 
the inconvenience of passengers changing carriages 
could be most easily obviated. It is done now by the 
passengers leaving the carriage of either Gauge, and 
walking round the shed to the other side, where the 
Broad or Narrow Gauge carriages are standing. The 
luggage is put into httle barrows which are conveyed 
round with them ; in fact, it is almost hke taking a fresh 
train, and delay is caused by the whole of the passengers 
and luggage having to be trans-shipped, 

597- It is no greater inconvenience than passengers 

getting out at Wolverhampton to eat their lun* 
cheon, and getting in again, or the same thing at 
Swindon ? 

There is the inconvenience of the whole of the lug- 
gage having to be removed. We have invalids often 
travelling, and it becomes a matter of delay to the train. 
Parties going to Clifton or Clioltenham< Then some- 
times luggage gets mislaid and mis-sent. With our 
average passenger trains the delay does not exceed half 
an hour. 

With respect to goods trains, our plan now is, when 
the train arrives at Gloucester, to select out those 
waggons that have not been properly marshalled in the 
train at Birmingham, which sometimes is the case, the 
pilot engine selects those which will reqnire to go through 
to Bristol, they are put into a line parallel to the main 
line, and on the other side of the line is a Broad Gauge 
line, on which the Broad Gauge waggons are standing ; 
they are run into a shed. The sheets are taken off the 
Narrow Gauge waggons, and the lighter articles are re- 
moved by hand. Of course that involves considerable 
time. The lighter articles are all taken from the top, 
those that are brittle and likely to be damaged ; and as 
to all the heavy packages at the bottom, cranes are re- 
quired to lift them out and repack them on the Broad 
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Gauge waggon. The greatest care is necessary ; some- 
times it occupies coosiderable time in getting all those 
things packed and repacked. The waggons in the shed, 
again, on the Broad Gauge are marshalled in proper 
time and order to go by the Bristol train, and I calcu- 
late that that occupies about five hours : that time is 
necessary, upon the average, for the trans-shipment of 
the goods from one train to the other. There are 
certain palliatives which may be proposed, and which 
look very well in theory, but unfortunately when you 
come to test them in practice, they are found to be 
highly objectionable. As an example : — On the Midland 
Counties Rnilway they had at one time a project of shift- 
ing the bodies of waggons from one to another, which is 
one plan suggested of overcoming the break of Gauge, 
but It was found so very inconvenient that it was never 
carried out. They had wrought iron bodies prepared for 
coal waggons, which were to be lifted by means of a 
triangle and crane, and put upon railway waggons. I 
saw not long ago about thirty or forty tons of these 
bodies, which had never been in use, and which were 
sent to an iron forge to be broken up for scrap. 
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624. Do you imagine that that system was sufficiently 
tested before it was given up ? 
I am quite certain that it was. On the Grand June- Tried on Grand 

( It • 1 • xrr * 1 VII' jr Junction and , 

tion they have tried it at Warrington, I beheve, ana on Dther Raiiwayfl, I 
several other railways, I know it has been tried, and in and foiled. 
each case it has been abandoned. 



626, Are you aware whether it was a defect in the sys- 
tern, or want of perseverance in the individuals who 
were employed to carry it out ? 

I only judge from the result of the trial. I have no 
doubt that, after having expended the sum of money 
which they must have expended in procuring those 
wrought- iron bodies, they would not give it up without 
having given it a sufficient trial to lest its merits- 
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I think it would be preferable to lay down four sepa- 
rate lines to putting two inside the others. I believe that^ 
both as a question of safety and with reference to the 
cost of keeping up the plan, it would be better to lay 
down distinct lines of rails altogether. It would be equi- 
valent almost to a double railway. 

668. Are horses, cattle, sheep, or pigs, carried over both 
lines? 

They are; and that is the description of traffic with 
which we have a great deal of difficulty in managing at 
Gloucester. We are obliged to drive them out of one 
cattle waggon and then drive them into another, and it is 
sometimes a very difficult matter, indeed, to get them 
reloadecL This inconvenience applies to horses very 
much too. If the Bristol and Gloucester line were 
adapted to both Gauges, the Wide Gauge line would 
be practically useless. It would require two descriptions 
of stock, and we think we can work the narrow stock 
cheaper, — If you make a break of Gauge, I think 
it would be advisable that the break should take place 
where the smallest quantity of goods should be trans-ship- 
ped ; a remote point of the line would render the evil 
less felt. 

In many instances there has been a day occupied in 
trans-shipping. I recollect in one case we had between 
forty or fifty waggons standing loaded with goods at 
Gloucester a fortnight, waiting for Broad Gauge wag- 
gons to come up, and that may occur either way, 

677- Have you not some mechanical arrangement at 
Gloucester for transferring the goods from one line 
to another ? 

^ly^^^n*""" No more than manual labour and cranes. We did 
transfa-at propose, at oiie time, when the line was first opened, to 
adopt something of that sort, either by using shifting 
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bodies, or by low trucks, somethmsr like what gentlemen s J^,U ^* ^a 

carnages are earned on ; but on making lurtlier enquiries -^ — 

into the matter, and talking to other parties who had 
some experience, it was thought advisable not to go to 
the expense of that plan, 

678. Would goods waggons placed upon an additional 
truck pass under your bridges ? 
They would not pass under our bridges* If it was waggon* 
done at all tlie truck must be made on the Broad Gauge JlonaUmckt*^** 
line to carry a Narrow Gauge waggon. Then I think could not pass 
with the height of the bridges upon the Broad Gauge ""^"^'/^ s^* 
there would be room for them to pass under. I thiuk 
we found that we could manage to carry with safety, 
allowing the rails on the additional truck to be 27 inches 
the rails of the line. 

679- Would that give you height of wheels sufficient? 

Yes, it would be 18 inches for the half diameter of 
3 feet wheels. 

680, What would be the increase to the gross weight by 
using those trucks ? 

To make the trucks sufficiently strong to resist the 
wear and tear. I think we calculated about 3 tons 10 
cwt,, or from 3 tons 5 cwt, to 3 tons 10 cwt. would be 
the weight of the truck upon the Broad Gauge to carry 
ihe Narrow Gauge* Perhaps 3 tons 5 cwt, would be 
enough. 

681. You have at present devised no preferable mode 
of making the trans-shipment? 

No. Although mechanical arrangements may be ah theoriet 
proposed which may work perhaps suthciently well in ^cuUnpra?! 
an experimental manner, yet when they come into i^cf^jmpracu- 
practice I believe they will be found to be totally unfit 
for the every day traffic of a line, and must be aban* 
doned. There are various reasons for it, and I think it 
may be clearly seen. For instance, we may suppose 
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that the trans-shipment system was adopted, in that caM 
it would be necessary that all the Narrow Gai^ bodies 
were precisely alike, and all the Broad Gauge bodies 
nriTiscIy alike, in such a manner that t?ro Narrow Gauge 

bodies should fit the Broad Gauge frame. Now at 
present the carrying stock of all the Narrow Gauge 
lines is conamon stock; on the eleariag^boose STstem 
tht'Y gu through and become as it were oommoii stock, 
nricl where it is required it is supplied; being sent from 
other places it may be dispensed with. But in thb casQ 
the companies wiiich were remote from Ibe break of 
Gniige would be required to alter their waggonsi if they 
iuteudcd to work at all advantageously, as they do at 
present, to the same construction and size as the others, 
in order to fit the trans-shipment system. We may 
suppose a trnin of wnggons to arrive, the bodies are 
Hhitied on the Broad Gauge trucks, and the frames are 
leO. It may Imnpen that there are not sufficient bodies 
or wngg<»ns, or loading again for these waggons to go 
luick { the frames art* put into a siding until the bodies 
go up, [»erlia|>s they may not be again loaded to go 
down, so tliut if there is a preponderance of traffic one 
way or the other, the mmo objection would apply in this 
case* as it did in the case of the Birmingham and 
Gloucester, and Bristol and Gloucester, that there would 
be Hctually a loss of capital by these frames or bodies 
being at rest, or standing useless for want of each other; 
conset|uently the trucks would wait more upon each 
other ttian'upon work, But, independGntly of that,- 
I l)rlitn e there woiilil be a risk of accident and damage 
to the goods. These bodies might be very well fitted 
nt first, but w^c all know what severe work there is at 
times — II train stopping and starting on a railway, the 
carriages knocking agauist each other. I do not think 
they could be made sulliciently strong without incurring 
A great amount of weight useless and unremunerative. 

682. Do you think that the strength of the carriage and 
the strength of the body is increased in botli cases 
by their being united together ? 
Yisi, 1 think that it 19 very necessary in railway 
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waggons to put in the very best materials, and the very ^^^'/v^ 
best workttianship, and to frame them in such a manner ' '^""^ * 



that they will be as simple in their parts, and as substan- ^^-^1"/ should 
tial as wo can get them. A railway waggon is exposed bclo]uL 
to a great deal of rough usage in the train and at the 
slations. Now this would complicate the thing so much, ~ 

that I should fear a constant cause of damage to itself 
and to goods which were carried in it, 

683. Do you think that the public safety would be 
endangered by having the passenger carriages to 
shift so that the bodies could be detached from the 
wheels and frames ? 
I think so. I think it would not be prudent to adopt oamarrcshoaiii 
such a plan in passenger carriages at all. As far as my El^U'lixti^ mid 
knowledge of the construction of a carriage is concerned, r<^*^»ed. 
I think it requires to be compactly and well built, without 
any shifting or dependence on parts to be fixed and refixed 
again. I think it is highly objectionable that such a plan 
should be resorted to. 



684, Supposing the system existing at the Great 
Western terminus at Paddington were to be put 
into operation at Gloucester, what time would be 
occupied do you imagine in transferring a load of 
goods from one Gauge to the other by that process ? 

It would be very difficult to say* There is one thing ^''^^".^ 
which is lost sight of in that machine at Paddington. In i"a,M\ngion 
a lonff train, unless by keeping an engine constantly '^7'^^*^ ^^'nync 
employed to push them forward to the machine to be asawunt, 
lifted, and drawing the others away as they were loaded, 
it would take a considerable time — for, supposing there 
was a train of twenty or thirty waggons brought up a 
Narrow Gauge line to be put on the Broad Gauge 
waggons, they would begin with the first waggon, and 
they would have to go back a long way to pull up the last 
one, and so on. I cannot form an estimate how long it 
might take, but I dare say that it might be done in an The operotion 
hour or an hour and a half. But, then, I think that is the hoar. ^ "* 
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least of the evil; it is not so much the time taken in 
shifting. I believe the mere machine for lifting the 
bodies of wagfrons from one Gauge to another, removes 
a very trifling difiiculty compared with the other objec- 
tions* The thing can be done very well, but it is atlter 
this has been done I think the whole of the difficulty 
would be felt. It is merely a preparatory step to 
the mass of difficulty that would be encountered after- 
wards. 

686. Will you calculate what distance a horse would 
have to travel having to shift 50 waggons ? 

Taking 20 waggons, allowing 14 feet to a waggon, it 
would be 5J miles. 
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496. With regard to the comparative working expenses 
of the line, have you been able to form any opinion 
upon that ? 

I believe that, so far as the conveyance of^oods is 
concerned, per ton per mile, at present the Narrow 
Gauge has the advantage, I have seen statements of 
locomotive expense — my friend Mr. Gooch and I have 
exchanged communications upon that subject— but it 
is difficult to ascertain, because soinetimes the relative 
circumstances of two railways are so essentially diffe- 
rent, for instance the price of materials and coke, 
which is a very important element of locomotive ex- 
pense, and the arrangement of the trains, and also the 
gradients, and so on ; but ray impression is, that there 
is an advantage in point of economy on the Narrow 
Gauge, as far as the net weight of goods is concerned. 

1 will read a statement which will perhaps explain the 
relative proportion of net and tare. With the same 
number of waggons on the Broad Gauge 135, net 
average 4 tons 7 cwt., there was a gross weight of 721 
tons 2 quarters, and a tare of 686 tons 10 cvvt. 3 quar- 
ters, making a net weight of 134 tons 1 1 cwt. 1 quar- 
ter. So that the Narrow Gauge with 201 tons 8 cwt. 

2 quarters less gross weight, had nearly 4 tons more 
net. So that of course the traction per ton per mile 
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was 201 tons more for a load, which was not so remu- 
nerative on the Broad Gauge on that quantity of ton- 
nage as it was on the Narrow. I am giving this as the 
result of actual observations of the traffic on those two 
loads. There was no previous notice given of what Eiperiment 
was to be done, but the traffic was allowed to take its ^^"^ '^'^^^ '^*' 
usual course, so that we might test it. 



actual ol>9er- 

It was taken vatioD, 



during the month of June ; it was begun on a cer- 
tain day, and continued on until the numbers became 
equal, and then the weights were noted down. 

498. Can you state with certainty that those 135 wag- 
gons on each line were taken in succession, with- 
out any exception ? 
I can. The books will bear out our evidence ? 



514. You were understood to say that 135 waggons 
upon the Narrow Gauge carried 130 tons net ; and 
that on the Broad Gauge, 135 waggons carried 
134- tons net ; so that, in point of fact, the Broad 
Gauge waggons do not load more lieavily than the 
Narrow Gauge waggons ? 

No ; in point of fact they do not ; that is the result 
of the regular working of the traffic. 

539. With equal speed and equal loads, are you aware 
of the relative cost of locomotive power on the two 
Gauges per mile ? 

I could not say what the relative cost of each would 
be, I am inclined to believe, from all I have seen and 
know of the statement of expenses, that the advantage ntUmititgQ on 
would be on the side of the Narrow Gauge, with equal Br^oad oaat'o^ 
loads and equal sjjeed. That is in point of fact in the ^^ ^ '^^^^ 
consumption of coke. 

64G, Would the working cost of the engine be in any 
important degree increased thereby? 
The consumption of coke consequent upon the gene- 
ration of more steam would be greater, but I think, 
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compared with the work done, the amount of tons con- 
veyed, it is cheaper to work with one large powerful 
engine upon a train than two small ones. We have an 
engine now upon the Narrow Gauge which is capable 
of taking 600 to 700 tons, and my engine will take 
1000 tons on a level on lines of easy gradients, at a 
low speed, about iO or 12 miles an hour. 



aoonomy of 567. Then, as regards the cost of construction, which 
tioi». is another element of advantage or disadvantage, 

*** are you able to draw any comparison ? 

So far as making the railway is concerned, I cannot 
speak to that, not having had any experience of the two 
systems ; but, in the construction of the engines and 
carriages, and the plant of the railway, there is no 
doubt that in a large carriage, for the same number of 
wheels and axles you can accommodate a greater num- 
ber of persons ; but then, to set against that, there is 
the greater care necessary in constructing a much larger 
carriage of that description, to be sufficiently strong to 
resist the shocks which it is apt to receive on the rail. 
Of course we know the larger the frame-work, the more 
care is required to stay and strengthen it from being 
lllia fiirrtngfi deranged. A smaller one can be more substantially 
i,pi.n*ivt.fiiMn j^jjjj ettectually constructed at a smaller expense. So 
that, 1 thuik, on that score, and taking mto considera- 
tion the strength of the materials necessary, and the 
proporlionate stays necessary to keep it equally strong 
to rt'ceivc the shocks they receive, the two systems 
nniy be considered as near as possible equal. But 
I 111* objection of the overpowering weight of Broad 
(jtiuge carriages and waggons arises, for instance, 
nt road stations, where a small amount of strength — 
ihr instance, perhaps only one porter — is quite 
iinicietit for the traffic ; if he had to remove a Broad 
' -ij^fc waggon there, he might find it a difficult 
OMillt^r to move it about from one part to another, 
iifi If may be necessary to do. We find also, on 
iIm [^^^ilol jiud Gloucester portion of the line, that a 
will have to be sent away with half a ton, or 
lill# WU vvaigbti «o that there are four or five tons tare 
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for one ton net. The cost of construction of the Broad jJI^;J;Ji^ 

Gauge waggon, compared with the amount of net — -1- 

weight that is to be conveyed, is equally as large as of 
the Narrow Gauge waggon* In fact, I am almost Muchitiwror 
inclined to believe that machines for conveying a cer- Nrrmw"aauga 
tain amount of net weight on the Narrow Gauge can made at lean 
be made at less expense than on the Broad Gauge* on^Broad.*'* 
So that, so far as a capability of conveying a certain 
amount of net weight is concerned, there is a possi- 
bility of constructing goods carriages upon the Narrow 
Gauge cheaper than upon the Broad Gauge. 

676. In the event of the same Gauge extending from 
Bristol to Birmingham, would the same number 
of engines be requisite to be kept at Gloucester 
as are now requisite there for both Gauges ? 

No ; I conceive that the present number of working 
engines on the Birmingham and Gloucester, supposing 
the line were made narrow to Bristol, would be suffi* 
cient to work the entire line to Bristol. 



717, Are you of opinion that the wider base of the con«tt^ction^ 
Great Western carriages renders them steadier o^ <5»"^*^Ke». 
on the rails, and that therefore there must be less 

oscillation than in the Narrow Guage carriage at 
high velocities ? 

I incline to think not, because the steadiness of the 
carriage, from the peculiar motion given to it in draw- 
ing it on the rail, arises more from the longitudinal 
motion than from the transverse motion. The breadth ^j^^^^i^g t,,^ 
of the carriage, I think, has not such an effect in pro- widebnseof 
ducing a steady motion as length. If we could get ^^ijJJ'^i^j 
carriages with ten pair of wheels, we should get some- not produce 
thing like a very steady motion, because one pair of ^'oJiJ**^^^ 
wheels would support the other. I think the verte- length. 
brated carriage would be the best. Then the Broad 
Gauge carriages are shorter in proportion to their 
breadth than the Narrow Gauge carriages, and conse- 
quently are more apt to get angularly towards the raiL 
The flanges of the wheel impinge first on one side, and 
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then on the other, whereas on carriages of considerable 
leagth it has not room to acquire that so much as to 
shake the carriage about ; so 1 believe the long car- 
riage and Narrow Gauge is quite superior to the Broad 
Gauge and short carriage. 

719, Then your objection is to the sliortness of the 
carriage, not the breadth of the rail ? 

The shortness of the carriage, compared with the 
breadth of the rail ? 

720, So that, in point of fact, a carriage with an addi- 
tional compartment would, in your opinion, make 
the Great Western carriages more perfect. 

But then again there would be this objection appli- 
cable to the Great Western carriage, that it would in- 
crease to such an unwieldy machine as to require a 
great deal of strength, at the diflferent stations where it 
was taken off and put on, to move it- Besides, there is 
another important objection which would apply to it, 
and which applies now, that, supposing a train was 
marshalled, and there were five or six carriages all full, 
suppose two or three passengers more came, one of 
these carriages increased in that way, say to 12 tons, 
would have to be taken along the Broad Gauge line for 
the sake of those two or three passengers, so that it 
would render it objectionable in having a carriage of 
that great weight so very long for the sake of a small 
access of passengers. 

72L That must be an inconvenience of very unfrequent 
occurrence, must it not ? 

Not so frequent as it may be supposed. It some- 
times occurs that we have to convey a carriage the 
whole length of our line for the sake of two passengers, 
and upon the Bristol and Gloucester it is peculiarly 
felt, for we have often a first class carriage additional 
from this cause only, for instance on a train, and also 
an additional second class carriage on a train. It so 
happens that there may not be above two first-class 
passengers come up by the morning train from Bristol 
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and Gloucester, and the result is that we are obliged to 
take that first class carriage all the way for the sake of 
those two passengers. Now, if we had the Narrow 
Gauge, instead of conveying a carriage weighing from 
8 to 10 tons weight, giving 5 tons for each of the pas- 
sengers, we would manage to convey them with a 
carriage of about 4 tons weight, so that the small car- 
riage meets the inequalities of the traffic much better 
than the broad carriage, and renders the conveyance of 
the passengers less expensive for that very reason, in 
the same manner as it applies to the conveyance of 
goods. If you could always bring the traffic of every 
station up to the proportion of the broad carriage and 
of tlie broad waggon, then I should say that the Broad 
Gauge would be so far advantageous, but as the average 
of the passengers and the goods are very often below 
even the Narrow Gauge carriage, then we approach 
nearer to the requirements of it by the Narrow Gauge 
carriage and waggon. 



Mr, J. E, 
MXannelU 



482, As far as safety is concerned, we have perhaps 
the only opportunity of judging of the two Gauges, 
having part of our line broad and part narrow. We 
have perhaps the only opportunity in the realm yet, 
and, tor my own part, I should say that, in point of 
safety, I can conceive no difference between the two 
Gauges. I think that safety does not depend so much 
upon the width of Gauge as it does upon other circum- 
stances, which we learn and judge of by actual expe- 
rience, that is, from the accidents we observe on rail- 
ways. So far as speed is concerned, I did think that 
the Broad Gauge engine, from having greater space for 
the working parts of the engine, might be made more 
powerful, so as to produce greater speed, but I am in- 
clined now to think that there is no superiority in that 
respect, inasmuch as I have observed Narrow Gauge 
engines which have been capable of running equally as 
fast as the Broad Gauge. My opinion is, that with 
respect to the power, which is in other words speed, 
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that depends upon the amount of evaporating surface 
^m the boiler. If we can get as large an amount of 
evaporating space co!ii|)ared with the weight of the 
eDgine^ not to make it too heavy of itself, on the Nar- 
roir Gauge as we can on the Broad Gauge, I think 
they would become equal in that respect. I might 
stale my reasons for this : I have to work perhaps the 
most difficult part of any line in England. The Lickey 
incline is 1 in 37, which is a very steep gradient, and 
has always been worked by a locomotive engine. I 
found from the experience I had there, that for the last 
four years we were labouring under the disadvantage 
of having engines of so light a construction that they 
had not sufficient adhesion on the driving wheels, so I 
recommended the Directors to allow me to make an 
engine of sufficient power in order to test the relative 
economy of a heavy and light engine in working this 
steep gradient. I made an engine which has been at 
work now the last two months, with a cylinder 1 8 inches 
dinmeter, stroke 26 inches, and the driving wheels 46 
inches, 3 feet 10 inches diameter, six wheels, all cou- 
pled. The engine carries its water in a tank on the 
lop of the boiler, so as to give it the advantage of all 
Ibe weight I possibly can to increase the adhesion of 
the wheels, and 1 think it weighs in working order 
tomcwhere about 30 tons. But such is the effect of 
this large engine, that I should imagine by increasing 
tho weight uf the engine, as you would have to do upon 
tho Hruud Gauge equally as well as on the Narrow, to 
ml evaporating surfece, that by so largely extending 
iho boiler you would increase the weight of the engine 
ilaelfi which might be of service in propelling a heavy 
Imiii ; but I think at a high speed it would not be of 
^l\uuttt^jc, as it would cause the engine to be more 
twkble lu get off the rails, the rails not being sufficiently 
$tK^ug t^ resist the powerful shuck received from a 
ln^mheuvy muchine of that description moving at a 
IkWi vclMciiy, Therefore, as far as speed is concerned, 
I tilkTr ihere is a proper medium to be observed in 
\h$ ^tt%\A of the engine, that is to say, to proportion 
IIm ^Yl^l^^l^^i* ^^^^'^^^ ^^ ^1^^ weight of the engine so 
Wl |i> W&O it u proper medium size in order to go safely 
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at a high speed. I do not know that we have sufficient ^^^ ^' ^j 

data at present to judge of what the proper construe- ^"" 

tion of an engine should be for running a fast train ; 
but from all I have seen, and all I can judge of the 
engines on both portions of our line, I am not inclined 
to give the superiority to either in point of speed* I 
believe that the Broad Gauge has at present the advan- 
tage ; but I do not think that the Narrow Gauge railway Narrow Gaug 
companies have turned their attention so much yet to ^^f^^ »»' turned 
mcreasing the speed ot the engine as the Broad Gauge speed yet* 
have, and that that is the reason, if there be a supe- 
riority, why they have it. But I believe lately there 
are some engines being constructed by different manu- 
facturers which I believe will be able to travel with zs 
high a speed on the Narrow Gauge as they have been 
able to attain on the Broad. The engines on the Bristol 
and Gloucester portion of our line I think give us a 
very fair sample of the most improved form of Broad 
Gauge engines, for this reason, that the parties who 
have provided the engines made also the engines for 
the Great Western Company, so that they have had 
the opportunity, all the time the Great Western has 
been working, of observing all the diftferent improve- 
ments which might be made, and no doubt they have 
taken advantage of them in constructing the engines 
for the Broad Gauge of the Bristol and Gloucester. 

483, Are you of opinion that you have at present 
upon the Bristol and Gloucester engines of the 
Broad Gauge of the first class? 

I think so. I tliink from the experience they have 
had of the Great Western engines since the opening of 
the line, the Bristol and Gloucester engines may be 
taken as a fair j^anipte of what the Broad Gauge engine 
is capable of doiug. 

494. You stated that there were other elements of 

danger independently of the Gauge in railway 

travelling. Will you state to what you alluded ? 

I think one important danger is the irregularity of 

the rails, the rails being perhaps out of Gauge, or the 

o 2 
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joints being out of order in consequence of the key 
being loose, one rail projecting above another, vvhicli is 
liable to cause an accident. And in some cases, after 
long continued rain, if the ballast is not suflSciently 
solid, the sleepers on which the rails are, are apt to sink, 
and cause inequalities of that description before the 
people who have charge of the permanent way have 
had lirae to remedy it. Then there are cases in whicli 
accidents have occurred from neglect of the points. 
It is the case in some railways, and ours among the 
number, that there are some points leading oft' the 
main line, which face the trains, which is always to be 
avoided if possible, because those may be placed 
wrong, and that may lead to an accident, 

521. Can you state the average size and weights of 

the engines employed upon the two lines ? 

It is difficult to give the average weight of the 
engines, there is so great a variety. We have engines 
weighing from 10| tons, and, including the large 
engine, up to about 30. Our large bank engine would 
weigh about 30 in working order- The average weight 
of passenger engines, which run with passenger trains, 
13-inch cylinder engines, is about 12^ tons. 



533. You stated just now that you would place an 
empty carriage between the passenger carriages 
and the engine ? 

Our empty carriages, perhaps, are about as heavy as 
a luggage van with luggage. 1 should not place an 
empty van there, but 1 should place an empty car- 
riage there. If we had two luggage vans loaded we 
should place them there. 



534. Have you availed yourself of the opportunity 
which your situation affords of ascertaining* with 
equal loads, the relative speed on tlie two lines? 

I have a statement here which shows that very 
clearly, and which 1 was going to explain before. lu 
this case, both Mr. Slaughter and myself received no- 
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tice that there was to be a heavy train. For my own 
part 1 was unprepared, because I only got notice in 
the morDing about ten o'clock, and the train had to 
start at two, so that it was one of our ordinary goods 
engines that took it. I presume Mr. Slaughter was 
similarly circumstanced ; at all events, it was, I be- 
lieve, about the most powerful engine which they had 
upon the line which was used. The gross load upon 
ihe Broad Gauge conveyed by Mr, Slaughter's engine 
was 235 tons 2 cwt., the tare was 137 tons 12 cwt., 
the net was 97 tons 10 cwt* On the Narrow Gauge 
the gross load was 254 tons 9 cvvt,, the tare 101 tons 
17 cwt., and the net 152 tons 12 cwt. The waggons 
were taken and loaded expressly that there should be 
as little dead weight as there possibly could ; and tliis 
is a further proof of the comparative net and tare upon 
the two Gauges, We had 36 waggons upon the Nar- 
row Gauge; they had 25 waggons upon the Broad 
Gauge. Their gross load was 235; ours was 254, 
With 35 tons 15 cwt- less tare we had 55 tons 2 
cwt. more net. On the Broad Gauge, the distance 
being 37 miles and a half, the load was conveyed in 
4 hours 13 minutes, including stoppages. 

535. What number of stoppages ? 

I think there were four. On the Narrow Gauge of 
51 miles the load was conveyed in 3 hours 55 mi- 
nutes; this was from our Camp Hill station at Bir- 
mingham, where we have an incline of 1 in 84. This 
load of Mr, Slaughter's was hauled up the incline at 
Bristol by an assistant engine; so that, of course, that 
was additional. They had an incline there to be 
assisted up which we had not; and over all this line 
the average speed was about 8| miles on the Broad, 
and about 13 on the Narrow. 
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536. What was the number of stoppages on the Bir- 
mingham and Gloucester ? 

Six. In one case we had to stop to allow the pas- 
senger trains to pass us, causing a stoppage, 1 believe, 
about a quarter of an hour or 20 minutes. 
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637- Do you know what the travelliog speed was, 
irrespective of stoppages, on both lines ? 

I do not at present; I can easily procure it, I tra- 
velled with our engine myself, and I found that we 
went up two inclines of 1 in 100 at a speed of 8 
miles an hour» On other portions of the line, that is, 
on level portions of the line, and slight inclinations, 
our maximum speed was 25 miles an hour, I can 
state the size of the engines. This is a statement I 
received of the size of the engine on the broad Gauge: 
cylinder 16 inches diameter, stroke 21 inches, wheel 
54 inches, gross weight of engine and tender 23 tons. 
Size of engine on the Narrow Gauge: cylinder 15 
inches diameter, stroke 24 inches, wheel 54 inches, 
weight of engine and tender 27 tons* All six wheels, 
I believe, were coupled in both cases, so as to get the 
utmost adhesion. 



642- From my experience on both lines, I think 
equal velocity can be obtained with equal safety on 
both Gauges, with engines of the greatest power now 
in use. 

544. Greater power and, consequently, greater 
speed could be obtained on the Bristol and Gloucester 
line by increasing the boilers of the Broad Gauge 
engines ; the evaporating surface is the foundation of 
the power and speed of the engine. 
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545. Would any risk result from such increase ? 

An increase of the boiler of the engine would neces- 
sarily cause an increase of the weight of the machine 
altogether, and it is my opinion that at a high velocity 
a very heavy machine would be found to act very inju- 
riously upon the rails. It would not be felt to the 
same extent with a powerful engine going at a slow 
speed with a heavy train, but I think it would be ob- 
jectionable at a high velocity; and, as I stated before 
upon that ground, I believe that the Narrow Gauge 
can be carried with sufficiently large boilers, and that 
as far as it is safe for the rails to increase the weight 
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and power of the eogines, and to produce speed, all wrJ. R^ 

that can be done upon the Narrow Gauge as well as ^^2^5^^ 

upon the Broad. 

649. Are you of opinion that the injury to the rails 
and the permanent way would be augmented ma 
terially by the increased weight and speed ? 

It would be very much increased. I believe that injury to per- 
tUe injury to the permanent way on both Gauges is »i*a"fnt^»y . 

•* "* 1 1 1 ■ 1 1 'a ^t 1 • r machine reused 

more caused by nigh velocity than by increase of by wgh vejo- 

Weight, rity rather 

^ than by weights 

550. Is that matter of opinion, or is it the result of 
any experiments you have made or experience 
you have obtained ? 

I have observed myself, watching the trains going 
over the line, that the shocks received from the fast 
trains appear to affect the rails more than the slow 
trains passing over, and that is the opinion of men who 
are particularly interested in it; the contractors who ooDtractcM^ 
have the repairing of the permanent way, and who, f^^^^2^^ 
of course, feel it in a pecuniary sense, they do not thanii*?avy 
like fast trains so well as heavy trains at a slow *^*'''*'^**' 
speed* 

561 • Do you know any contractor who has made it 
his business to inquire into that important point ? 
I do not: I merely state it as the opinion of those 
with whom I am in daily communication on our own 
lines, so much so that I believe they would prefer a 
large goods engine going over with a heavy train, 
rather than a much lighter engine going over it fast 
with a light train. 

553. Arc you of opinion that the present rails of the 
Broad Gauge system are sufficient to bear the in- 
creased weight and tlie increased speed \ 
I think it would injure them, 



88 



THE RAILWAY SYSTEM ILLUSTRATED. 



Mr. J. E. 
M'Connell. 



Mechanical 
compariaon 
of the two 



Small axles 
more likely to 
be sound than 
broad. 



554. Are the embankments and bridges in sucb a 
state as not to risk the public safety by such in- 
creased speed? 

That I could not speak positively to. I think that 
we have now come to as high a speed as is consistent 
with the public safety, and I think that increasing it 
would be attended with very much increased risk. 

555. Having had an opportunity of considering the 
relative properties of the two plans of Gauges, are 
you prepared to state the advantages of both ? 

So far as strength of material is concerned, the in- 
creased weight of the Broad Gauge renders it more 
liable to accident than the Narrow. It is found that we 
can procure a sounder article with the smallest area; that 
is to say, if you increase the size of the axle there is more 
fear of unsound parts being in the axle of larger area 
than there is in the small, because you can get it more 
uniform and solid more in the small than in the large. On 
that account, if you increase the Broad Gauge axle to 
such a size as to prevent the springing of it to a greater 
extent than the Narrow Gauge you would so increase 
the size of the Broad Gauge axle as to incur the risk 
of not getting a sound one. 

566. Before you proceed to the other points connected 
with this question, will you state what knowledge 
you have of the defects of axles in the Broad 
Gauge, or of accidents that may have arisen from 
those defects ? 

I have not seen fractures of axles on the Broad 
Gauge. I have seen fractures of axles on the Narrow ; 
and there is certainly, I think, a very extraordinary 
change takes place on axles from the constant blows 
ihey receive, or rather from the wheel receiving so 
many blows. It amounts to what we call cold swedg- 
ing on the anvil, and renders it more brittle, which 
must be, of course, to the same extent on the Broad 
Gauge. On the Narrow Gauge we have had axles 
break that have been in work three or four years ; and 
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altlioiigh the axle in the first instance might be fibroos, 
as we call it, in its texture, yet on being fractured, it 
presented a crystalline appearance as if it had been 
all broken up into small crystals. Now I consider 
that the breakage of axles must ^rise generally from 
that cause, and it requires, I think, the greatest care 
in getting axles of the best manufacture, of the toughest 
and strongest iron to resist this. 



Mr. J. B. 
M'ConoflU. 



565. Having dealt with the subject of axles, will you 
now go on to the other branches of the question, 
as they occur to you ? 

Speaking of axles, I would observe, that with the 
long bearing of the axle, of course from the elasticity 
it possesses being so far from the points of support, it 
would materially affect the wheel, and cause the wheel 
to be thrown out of the perpendicular, and tend to 
injure the railway ; and, in some manner, of course the 
flange of the wheel, by impinging upon the rail, and 
forcing it out of Gauge. That, I think, would be a 
further objection, from the width of the bearing allow- 
ing the axle to have such an effect upon the wheel, 
that is to say, it extends itself further than the axle. 
On curves, I think, an objection arises again to the Cumiftn 
Broad Gaue^e, from the inner circle of the Broad ??J'^^i*'J? '" 

, c> ' . atom Oattge. 

Gauge being, to a certam extent, less upon tlie surface 
than the outer circle of the rails ; consequently, in 
passing round these, there must either be a straining 
of the wheel, or, to a certam extent, a twisting of the 
axle; one wheel having to travel upon a greater sur- 
face than the other; and that, 1 think, will tend to a 
deterioration of the quality of the axle, by its being 
strained in this manner more on the Broad Gauge than 
the Narrow, On a quick curve this would be felt 
rather sensibly. Of course the quicker the curve, the 
more will the disproportion between the two surfaces 
of rail be felt on the axle* In some portions of the 
country, in Staffordshire, in the mining districts, there 
are some lines about 2 feet Gauge, where they are 
able almost to turn at right angles ; whereas, with a 
Broader Gauge, it would be impossible. We have a 
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^ ' Hill out of the Birmingham Station ; and on that 



curve, if there was a 7 feet Gauge, I think the injurious 
effect would be much increased, 

568. It appears from your last answer that you think 
the Broad Gauge not equally suitable for lines of 
severe curves ? 

I think not. 

569. Are both, in your opinion, equally suited for 
lines of severe gradients, supposing the driving 
wheels to be such as those upon the Great West- 
ern ? 

I think the Narrow Gauge is better adapted for 
severe gradients, supposing the driving wheels to be of 
the same dimensions. 

670. Will you state why ? 

With the engines we are now using on the Narrow 
Gauge lines, with severe gradients, we make it our 
study to keep the centre of gravity as low as possible, 
and to make the engine-wheel of as large a diameter 
as we can generate steam for ; and I think that, on 
Can go aa far Ha the Narrow Gaugc, we can go as far as the Broad 
f^u^^d'm^ Gauge people can in providing a maximum engine, 
mftximum perhaps as large a one as it is prudent to put upon the 
*^**"*^' rails for steep gradients. High velocities on the Nar- 

row Gauge, as compared with the Broad Gauge, I 
believe would not have the effect of increasing the 
expense so much in the narrow as in the Broads 

689. And why ? 

Because the machine would be lighter on the rails 
going at a high velocity on the Narrow, and not have 
such a tendency to damage the rails* 

694. Are you aware of the improvements that have 
been lately made in the engines on the Narrow 
V Gauge lines, and can you describe those im- 
provements ? 
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There have been two schools of locomotive manu- Mr.j. e. 

factiirers, each advocating their ov^rn system. I may ^»n«j^ 

describe the general features of both. Mr. Robert The two 
Stephenson has always, I believe, advocated the six- !flT!^!fJrr* 

f*^i . 11 1-11 * 1* niotive mina- 

wheel engme, and has made it; he has improved it facturcrs. 
very much ; he has simplified the arrangement and 
construction of the engine ; he has adopted the out- 
side cylinder to his passenger engines^ with a framing 
rivetted to the boilerplates; and he works his solid 
valves in a vertical direction. He has very much 
increased the lengtli of the boiler. I think the average 
length, before it was varied by Mr. Stephenson, was 
from 8 to 10 feet, and now Mr. Stephenson has 
adopted the 12 feet tube and upwards, thereby safely 
calculating that a very great economy is effected in the 
consumption of fuel, that is, that a less proportion of 
heat is allowed to escape unprofitably op the chimney. 
This engine is found to answer in practice exceedingly 
well, inasmuch as it gives a greater length of engine 
on the rails, and, I think, increases very much its 
steadiness at a high speed. He has also a patent for 
placing the v^rhole six wheels between the fire-box and 
the smoke-box, whereby he is enabled to distribute 
the weight more equally on the wheels. In working 
the engine he also uses what is termed the expansive 
motion, the link motion. It enables the driver of the 
engine to regulate the supply of steam to the cylinder 
in proportion to the load, There are various plans of 
doing so. There is a plan proposed and patented by a 
Mr, Bodmer, of Manchester, and Mr. Myers, of Mul- 
hausen, on the Continent, for doing the same thing, all 
tending to the saving of steam, and providing the quan- 
tity of steam requisite to overcome the load. The size 
of the engine is increased. At one time it was con- 
sidered that from 12 to 13 inch cylinders was a good 
average size for working railways. Now we find from 
experience that economy of working is very much 
assisted by taking the train by one heavy engine 
instead of two light ones : that is to say, you save the 
wages of two men ; and, I think, the expense of repairs 
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is very much reduced, and materials, for instance, oil 
and tallow, &c,, and the consumption of coke in the 
one engine is not at all equal to the consumption of 
the two, which would only do the same amount of 
work. Now, 1 believe, the practice has become ge- 
neral on Narrow Gauge railways to adopt 15-inch 
cylinders instead of 12-inch, and even higher than 
that. There are at present engines being made at 
Messrs, Sharp's manufactory at Manchester with 18- 
inch cylinders of nearly the same size as the one I have 
at work at Bromsgrove, but with 24-inch stroke, 4 feet 
6 inches driving wheels. They are intended for the 
SheflSeld and Manchester Railway, and the Manchester 
and Birmingham, and it is calculated they will be of 
very great service with heavy goods trains, and enable 
them to carry at a very low cost indeed. I have no 
doubt those engines will be equal to take 800 tons, 
and travel with ease when they are at work ; |)roving 
that, so far as the power of an engine is concerned, the 
power of getting machinery on a Narrow Gauge is 
sufficient to take any load ; it will be quite equal to 
produce it, at least as far as it can be properly adopted 
without increasing the weight of the machine to the 
injury of the permanent way. Our power is increased 
more than it would be warrantable to increase the 
weight of the machine, of which the engine I have at 
work is an instance ; for although it is 30 tons in 
weight, I can make the whole six wheels spin round 
and slip w^ith the six wheels coupled. I think that 
settles the point completely, that we can get sufficient 
power on the Narrow Gauge, without at all injuring 
the construction of the engine, or rendering it ob- 
jectionable, I may state with respect to those en- 
gines that are in construction by Messrs. Sharp at 
present with the 18-inch cylinder, it is a most remark- 
able thing that the cylinders are not placed outside 
the wheels, but inside, so that there is room for two 
18-inch cylinders in the Narrow Gauge to be con- 
structed inside the wheels, working with the crank 
shaft. 



NARROW 04UGE EVIDENCE. 



695* Does that affect the ceDtre of gravity ? wcln^. 

Nat much ; the cylinder is kept low ; the valves are ^^^^^^ ■ 
underneath in this case. The principal objection is the description, 
crank shaft, to get room for the boiler; but on the 
drawing and on the elevation of the engine, the centre 
of gravity does not seem to be at all too high. 

696. Have those engines four eccentrics? 

Yes ; and they are to be worked with the link motion 
of which I have spoken. 

679. Are they completed, or in progress? 

They arc in progress; they are pretty far advanced* 



I believe 

Sheffield, 
raingham. 



there are four for the Manchester and 
and two for the Manchester and Bir- 



698. Does any defect present itself to your mind in 
the construction of these engines, countervailing 
the advantages ? 

Not at all. In fact, I am well pleased with the 
construction of the engines altogether, 

699. You have examined them ? 

Yes; I have had the parties up at Bromsgrove, 
where my engine was under construction, and we dis- 
cussed the matter fully. They found in their ordinary Ue^vyen^ne^ 
practice tliat it was advantageous to employ large ^f\£^^„te^ 
engines of this size; they were led to it; and I have unoeof goods. 
very little doubt that the Narrow Gauge railways 
will find it to their interest to adopt that size of engine 
for the conveyance of goods; that it will be a source 
of great economy, and enable them to reduce the rate 
o goods very much to the public, by carrying them 
so much lower. I also think it is as great a weight of 
engine as it woo Id be at all prudent to put on rails 
either of the Broad or of the Narrow Gauge. 

700. What is it intended that it shall weigh ? 
I believe somewhere about 25 tons. 
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mV„;.\ 701. When charged? 
— When charged, 

702. Do you speak of the engine alone^ or the engine 
and tender ? 

The engine alone ; and, travelling at a speed ave* 
raging from 12 to 20 miles an hoor with a goods train, 
I think it is quite as fast as it would be at all safe to 
go wdth the weight of the engine on either Gauge. 

703* Will these engines be used at all for the pas- 
senger trains? 

I think not; the wheels are only 4 feet 6 inches 
diameter* 

704< They want adhesion as well as power? 
Yes. 



I)«seriptlon of 

Mr. Bur>*» 

four-uhetled 

engines. 



705. You said there were two systems of engines in 

construction, and you described Mr. Stephen- 
son's ; will you proceed with the other ? 

Mr. Bury has always been a maker and supporter 
of the four-wheel locomotive engine. They are in use 
on the London and Birmingham Railway and several 
other railways. They also have been much improved; 
the boilers have been lengthened to about II feet, I 
think ; they have been increased in size with IS^inch 
cylinders and 2 feet stroke. I saw; I believe, the last 
improvements on one of the railways; and, certainly, 
it was a very good machine. The engine is not so 
heavy as that 1 have described, but the construction 
is good ; it is a very compact good engine. 

706. What is the interval between the fore and hind 
axle? 

I think it is somewhere about from 6 to 7 feet. 

722. I should imagine if that weight were kept low, 
and if the centre of gravity were as low in the carriage 



KAUROW GAUGE ETIDENCfi. 



95 



as it could be got, it would ; but in order to get the ^.^^^'^'^it 
wheel m proportion to the size of the carnage, the 



Great Western carriages have their centre of gravity, B^r^'^^l^four-*''^ 
I do not say disproportionally high, but it is up; and wheeled ear- 
when the rocking motion does commence, it is really ^'^^^^' 
terrific, more so than it is on our line. 



725. And where are the centres of gravity ? 

I really cannot tell where the centres of gravity are, 
I only judge from the actual oscillation of the carriage; 
I find it much more on the Bristol and Gloucester 
than on ours. 



lails^ 



726. Is it not an admitted fact that, other things being 
equal, the lighter the carriage the more liable it 
is to leave the rails when running at high velo- 
cities ? 

So far as jumping is concerned > certainly the lighter Liu-ht carringci 
carriage would be more liable to leave the rails ; but J'^^'^j*^^^^*^*^'^ 
then, I think, taking into consideration the length of 
the Narrow Gauge carriage, as compared with the less 
breadth, and taking the length of the broad carriage 
as compared to its breadth, that the liability to leave 
the rails would be greater on the Broad Gauge than 
on the Narrow Gauge at a high velocity, assuming 
the velocity to be the same on both cases. I think 
that, owing to the disproportion of the length to the 
breadth, it would be so. 



735. Have you any experience which enables you to 

say whether the axle is more liable to break with 
inside cylinders or with outside cylinders ? 

I should prefer the straight axle with outside 
cylinders, so far as tlie safety of the axle is concerned. 
I may observe that the liability to its giving way is the 
principal objection to the crank axle, and it is not so 
6afe* 
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irauij. 687. Are you sufficiently informed of the mineral 

district of England and Wales, to be able to give 

an opinion of the preference that would be given by 

the coal*owners and miners to one Gauge, or 

the other passing through or near their mineral 

property ? 

Miaenworic I have heard the opinion of several miners who have 

mOTToMw!*^ had experience in working those mining lines ; and I 

Dientiy round bclieve the wholc of them, without exception, give the 

piuwithaurp preference to narrow lines, for the reason 1 before 

stated, that they can work them more conveniently 

round their different pits with sharp curves, and the 

Narrow Gauge line conveys sufficient mineral for them 

to draw with their horses ; so that it would be useless 

to make it broader, and increase the tare-weight of the 

machines. 
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John Urpeth Rastrick, Chief Engineer of the London ^^^^* 
and Brighton Railway, 

889. You are of opinion that the change of Gauge is Uniformity 
an inconvenience ? of Omnge. 

It would be extremely inconvenient. 

890. Both to passengers and goods ? 

I mean that the change of Gauge on these lines* could 
not be nvade, because it would involve the change of 
Gauge on all the other lines with whicVi they are con- 
nected ; but if you refer to the proposition of making 
the railroads for which I have lately obtained the Acts 
of a different Gauge, I should say it would be very in- 
convenient. All these lines are of course, in some 
measure, branches into other railways ; and it could not 
be endured for a moment that the trains should be 
stopped at all those different places where the connexion 
is made, for the purpose of changing from one Gauge 
to the other. 

891. Should you consider it a great evil to the general 
traffic of the country if the Grand Junction Rail- 
way Company were to change their Gauge to 
the Broad Gauge ? 

I think so. It would involve a change of all the rail- 
roads in the north of England, 

892. It would put the public to inconvenience ? 

Undoubtedly. 



890. What would be the inconvenienr at Rugby on Sre^of 
the Midland Counties in that case ? newSdiS, 

I do not see how the business coul be carried on Businc*.<» couM 

not be carried 
• The Lynn and Ely, Lynn and East Dereham^ Gravesend and Rochesteri 
Three Bridges and flu rs ham, Brighton lo II ai* tings, Lewes to Keymer 
LineB, &c^ &c. 
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with any sort of expedition if you changed from one 
Gauge to another either at Rugby or at any other place. 
There must be delay and great inconvenience attending 
the change of goods from one carriage to the other. 

897. Have you any knowledge of the system adopted 
in the North at one time, of the loose box for coal 
to be transferred from carriage to carriage ? 

Yes. When we first began to work the Brighton 
Railway, I had some of them taken down there on pur- 
pose to try the experiment; we had loose boxes ; two 
Doxes were put on each carriage, and the coals were 
put into them. It was then thought that if the loose 
carriages were lifted off the waggon and then put on 
a pair of wheels, thoy might be taken to the town ; but 
the contrivance was never used to any extent, being 
found very inconvenient. They were square boxes; 
there were small wheels underneath, and there were a 
couple of flange rails laid for each carriage ; they were 
pusncd on sidoways. and the other carriage was backed 
up to it. Wo novor pri>secuted it to any extent, be- 
cause it WU8 found extremely inconvenient. I think 
we had four carriages of that description made. 



lli^jt^ 






HH^^MIiMMft. 



l^2(^ What is your opinion of the effect of outside 
cvlinders* do they produce any yawing motion ? 
Not the least in the world ; it is impossible any such 
IU\4KV|\ enu bo produced, unless there is a play in the 

^^£^ IC »h^' orauk was pushed by a person standing on 
tlK' $i\HUul. or from the ground, might it be pushed 

^\sfKiJu!> : but so long as the whole is connected 

•?vViii)<^ ' ' *'*^' "^^^ '**'^ what chance there can be of its 

Ik^miiiIm '« MvlcwttYSf or making oscillation sideways. 

ll ^v%b>iiMi* ^*^ N/ui*iiic cylinders to be very much pre* 

V«^hM -v **W »u*iJt> cylinders. 
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Mr. Robert Stephenson, (son of George Stephen- 

soDj the Chief Engineer of the Manchester and 
Liverpool Railway), Civil Engineer ; Engineer of 
the London and Birmingham and Midland Coun- 
ties Railways, &c., &c. ; a Manufacturer of Locomo- 
tives, Coal Mine Proprietor, and Practical Miner, 



Mr, Hubert 
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Aiijruat Gth, 
1845. 



12. The Gauge of 4 feet 8J in,, was adopted by the 
Leeds and Grand Junction Railways, because, after the 
Liverpool and Manchester had been established, it was 
quite apparent that all lines in that neighbourhood must 
work into it, in order to get to the port of LiverpooL 
In Hict, it was considered imperative that the Gauges 
should be the same* 

I proposed the same Gauge for the Nortfi Midland, 
because it was a part of the line common to both the 
Manchester and Leeds and the North Midland; and 
the Manchester and Leeds having been fixed with the 
view of eventually w^orking into the Manchester and 
Liverpool, of course it became equally a matter of eon- 
sequence that the North Midland should be of the same 
Gauge. I also fixed the Gauge of the Derby Junc- 
tion at 4 feet 8j in., it being, iu point of fact, a 
continuation of the North Midland to Birmingham* 
The Gauge of the London and Birmingham is the 
same. My principal reason for adopting it was to ob- 
tain uniformity of Gauge, I was not responsible for 
the Gauge of the Great North of England, but it was 
imperative that it should be of the 4 feet 8| in. Gauge, 
because it was to work into the Stockton and Darlington, 
which was already in existence at one end, and the York 

H 2 
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M^^bcrt m^d North Midland at the other A break of Gauge 

°'*^' ■ has always been looked upon as so great an evil that ihe 

question of adopting a different Gauge has hardly ever 
been ventured upon in the North. 



Adopted a 
flTe>feet Gauge 
on the Northern 
and Eastern 
Ball way 4 lo be 
In uniforroity 
with Eastern 
€ouiiUe». 
Bkckwnll 
Hallway lalil 
down on same 
Gauge for 
fame reiufon. 



rail- 



62* The Gauge of the Northern and Eastern Railway, 
of which I am and was the chief engineer at the time of 
its construction, was 5 feet, in consequence of its being 
brought into connection with the Eastern Counties, 
which had, at that time, been laid down with the 5 feet 
Gauge, by Mr. Braithw^aite. I, therefore, adopted the 
5 feet Gauge, to be in harmony with it, and with the same 
view I laid down the 5 feet Gauge upon tile Blackwall, 
because I considered that it might hereafter he extended ; 
and being on the same side of London, I thought it 
would be impolitic to run the risk of not having a con- 
venient connection hereafter, if it should be deemed 
necessary* 

Those Railways no longer retain the original Gauge 
Ifo^t'eri^^to of five feet; they have recently been altered under 
avoid iwparate |^y Jirection, When the extension of the Northern 

i»tahlf»bini?nt » t^ * - i i •* i 

ibr tranr^fcr of and Eastem was considered, it hecarae apparent 
gtHjfis at break ^f^jij^ ^^^y line extending to the Nortliern and Eastern 
Counties must have lateral communication with existing 
lines of Railway, on the four feet eight and a half Gauge, 
in the Midland Counties, and the inconvenience of tlie 
change was fully considered. I was strengthened in the 
opinion that the alteration was necessary, from foreseeing 
that wherever there was a cross line of railway having com- 
munication with the Midlands, the inconvenience would 
be multiplied ; thai, in fact, nothing could pass from one 
line to the other without an absolute transference, and 
that an establishment for that operation would liave to 
be kept at every point wljere the change would take 
place. 

After having decided upon altering the Northern 
find Eastern, which was the only one leading into coun- 
ties already occupied by the Narrow Gauge, it became a 
uuention whether we should alter the Gauge of the Eastern 
Counties, which was laid down for fifty miles, to Colches- 
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ter, into a district of country where the junction of dif- 
ferent Gauges would have been of less consequencCj be- 
cause apart almost from any other line in the kingdom, 
running through quite an agricultural district, having 
little or no communication with the manufacturing dis- 
tricts. We considered the feasibility of working that 
line with a five feet Gauge, by laying a third rail down 
from Stratford to London, a distance of three and a half 
miles. I found it was impracticable to adopt a third rail, 
when we came to consider the combination of the two 
Gauges in the station at Shoreditch. I could not de- 
vise any means by which we could work it* There was 
another reason for altering it» We found that the two 
lines would require two completely separate carrying 
establishments. We could never make use of the car- 
riages of one line upon the line of the other ; which we 
find to be of vital consequence, because it materially 
lessens the cost of carrying establishments. For in- 
stance, in the two cases, of the Northern and Eastern 
Counties, on market days or race days, or particular 
seasons, when a flood of traffic takes place upon the 
Eastern Counties line from Colchester, it does not take 
place simultaneously on the Norlheru and Eastern, 
therefore all the carrying establishments on that line may 
be immediately transferred to the other line, in order 
to meet the exigencies of the Eastern Counties, and 
vice versd ; whereas, if they had two carrying establish- 
ments, I consider they would have spent far more money 
than they have in altering the Gauge. The cost of 
altering it was 52,000/. 

To effect ihe alteration involved the necessity of 
working upon a single line of rails. We had to divide 
the establishment into two parts, one of which we retained 
as available for the 5 feet Gauge, whilst we altered the 
other half to be ready to work upon the line, which 
had been converted into the 4 feet 8^^ inch Gauge ; 
therefore tlie alteration from one to the other was to 
take place in one night, in fact, between two trains, the 
last at nighty the first in the morning. We altered one 
line in parts first, but the whole in the end. Of course, 
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there were a great number of precautions necessary to 
prevent a collision, in fact, the principle of the arrange- 
ment was working for some time on a single line. 

The whole distance altered was eighty-eight miles, 
and the Goods Train was only stopped for two nights. 
The whole operation occupied about six weeks. Be- 
fore we began to alter the machinery, we were obliged 
to have all the duplicates prepared to put on in the 
shortest time. For instance, if an engine was con- 
verted, the wlieels were all ready, and a pair of new 
wheels was prepared to be put on when the old wheels 
would not do. We had duplicate wheels for the car- 
riages, almost one quarter were new wheels and axles 
of 4 feet 8^ inches, which were put under carriages that 
had been used for the 5 feet Gange. The whole 
expense was 52,000/. there were no new rails obtained 
at all With respect to the York and Scarborough 
Railway, I proposed the 4 feet 8| inches Gauge, although 
the traffic to Scarborough is not such as to make the 
transference of luggage and passengers a great evil if it 
had been found desirable to alter the Gauge, but it would 
have required a separate carrying establishment, whereas 
now the carrying establishment of the York and North 
Midlands, by a very slight increase, became capable in 
conjunction with that line of working the Bfty-miles more 
of railway. I do not suppose tliey have increased the 
carrying establishment there by 5,000/. 

174, Suppose it should be the determination of Govern- 
ment or Parliament that a change should take place 
in the Narrow lines, to make them conformable to 
the Gauge of the Great Western, can you give this 
Commission any idea of the cost of altering the 
engines and stock of any one line, — say the London 
and Birmingham ? 

I should say you have a fair example of that in the 
case of the Eastern Counties : that was 90 miles, and it 
cost about £800 a mile* 
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There was a reduction in that casei and here is an ex* 
tension ? 

Yes ; I beg your pardon, I merely meant a contraction, 
I will give some notion to-morrow. It would involve the 
pidlin^ down of the Wolverton station, which alone 
cost £200,000, 

197* Arc tunnels required of the width of 24 feet? 

The Great Western requires at least four feet more* — 
They say six feet more. We require as a minimum four 
feet between our two lines of rail. There is, at present, 
width just sutlicieut for a man, supposing him to have 
nerve enough, to stand between the two rails, supposing 
two trains to meet. You could not reduce the space at 
all ; because you must have a place for a man to be safe. 
If you took^ off two feet in the middle, and two at the 
side, a man could not, by possibility, save himself. At 
present he lies down on the outside of the rail next the 
wall : he is safe enough there. If any diminution were 
made in the side space it would be fatal. I did think, 
originally, of constructing our tunnels with recesses ; but 
when I became more conversant with the difficulty of 
constructing even plain tunnels, I gave up the idea of 
complicating them with recesses. Besides, a man might 

fet where he was not near a recess when the train came. 
consider it quite impossible to place the London 
and Birmingham on the Broad Gauge : it could not bo 
done without enlarging our tunnels, and that would be 
tantamount to closing the line for two or three years* 

176. You spoke of the complexity which would have 
been introduced into the Eastern Counties station 
if both Gauges had been carried into it. Would 
that complexity have been equally great if there 
had been a greater difference between the two 
Gauges ? 

It would not have been so great, but would have been 
great. We should have been obliged to abandon the 
turn-table system, which is a most invaluable machine in 
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— _ tion of moving trains about with the least possible amount 

of labour and time. 



g^***^ **^ 35, It is a difficult thing to say where a break of 

The break GaugG would be of tbc least consequence, because it 
of Gauge leftdt involves the consideration of where is the minimura line 
wbew^Mt of traffic. When the question was broached last year as 
traffic occmw. iq where the change of Gauge should take place between 
Birmingham and the Great Western, It occurred to me 
that if 1 could draw a line somewhere between the two 
main trunks across which tlie minimum amount of traffic 
would pass, that would be the pouit where the public 
would suffer the least inconvenience from the transference 
of goods; in point of fact, in many cases, the transfer 
would be niL 
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82. Suppose a railway carried on the east side of Eng- 
land from London to Edinburgh, should you con- 
sider it advisable to run carriages from Euslon Square 
to Edinburgh and Glasgow without changing? 
Decidedly* 
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90* I am the chief engineer on the Chester and Holy- 
head Railway. I propose to use upon that line the 4- feet 
Si^ Gauge ; it is intended to run the carriages from 
Euston Square to Holyhead direct ; that of all others 
will be the hne upon which the objection to change 
would be the most severe, because it would interfere 
with the communication with Ireland. 

Wherever a meeting of Gauges takes place, it must 
create a very serious inconvenience, in fact it is tantamount 
to asking the Great Western or the London and Birming- 
ham Company to move their passengers at Wolverton. If 
it takes place in the midst of a great traffic it would, I 
believe, give canals or any other existing mode of com- 
munication a great advantage over railways. I stated in 
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my evidence before the Wolverhampton committee that 
from Rugby, to which point it is proposed that the Wide 
Gauge should corae, the Derbyshire or Leicestershire 
coal owners would inevitably send their coal by canal in 
preference to changing the Gauge, because they would 
have to transfer their coals there. It is proposed, in 
order to avoid the actual removal of the coals, to move 
them in boxes, and to have loose bodies to the waggons. 
Now that is a system which has been tried over and 
over again, and which has always failed. It was tried on 
the Liverpool and Manchester line originally* There 
was a great coal-pit about 200 or 300 yards from tlie line 
of railway; they wanted to send coals to Liverpool, and 
small waggons were placed on the back of large waggons 
and carried to Liverpool ; that was soon abandoned. 
Loose boxes w^ere tried at Bolton for the purpose of lead- 
ing the coal into the town by horses without changing at 
the station ; they were eventually abandoned. I tried the 
same thing at Canterbury, and we were obliged to aban- 
don it, because sometimes we had loose boxes and we 
had no frames, and sometimes w^e had under frames 
when we had no boxes, and we could not fit them in. It 
is almost impossible to make tliis intelligible to any body 
who has not come directly in contact with the inconve- 
nience of the system. Rather than introduce the loose 
box system, it would be far better to move the coals by 
hand from waggon to waggon, because there would be an 
end of it. When the body of the waggon is made at the 
same time with the frame, it strengthens that frame, and 
the body also ; but when they are made to separate, they 
are both of tliem weak, and they both get ricketly, and 
are exceedingly costly to maintain in repair. On the 
Midland Counties the' loose-box system was tried where 
the Erewash joins the Trent, The coal field there hiid 
the accommodation of a canal — the canal comes to the 
junction of the railways between Derby and Nottingham 
— they had cranes put up for the purpose of lifting the 
boxes out of the boats — it was very well and con- 
veniently done ; but shortly after they were obliged to 
abandon it. 
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111. Does not that rather argue a want of good raan- 
agemeiit than a defect in the system ? 

All the coal owners themselves were deeply interested 
in carrying this out well. The boxes were made of 
wrouglit iron* of the best possible workmanship ; the 
mode of shifting them was simple, but not so efficient as 
it might have been ; but it was not the difficulty of 
moving them, but the loose box system itself was oojec- 
tionable^ because the frames arrived without the boxes, 
or the boxes without frames being ready to receive them 
at the end of the journey ; they could not be always 
kept at a particular point ; and then, when the empty 
box came, the canal barge was not there to receive it. 
You could not contrive a system to work so much like 
clock-work as that system of loose boxes really implies ; 
it implies that all parts of the system shall work in per- 
fect harmony. The loose box system involves the ne- 
cessity of increasing the number of carriages very ma- 
terially. 



113. What system was adopted at the Erewash with 

reference to the carriage of coals ? 

Trkd at They were obliged to send them by canal ; they could 

Newcaatie-nn. not avail themselves of the advantage of the railway. 
piu*iijd corner At Newcastle, where it is a great object to get the coals 
iiiips, iitirj iQ London without breakage, atid as large as possible 
oTcxc€i?eRt' ^ from the collieries, they erected machinery of the most 
madiirjery. perfect description, which was devised by some of the 
most experienced men in the coal trade, for the purpose 
of conveying waggon loads direct to the vessel, instead 
of trans-shipping from the waggon to the keel,* and 
from the keel to the vessel ; but they found something so 
inherently defective in a system in which one part de- 
pended so completely on the other, that they could not 
work the plan out, and it was abandoned. The Hetton 
Company, and some other companies, tried it* it was 
a plan of carrying the coal boxes in waggons, and lifting 



* Newcastle term for a river boat. 
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them by a very beautiful machine ; it was unexpensive, Mr Robtrt 
and was done almost with the nimbleness of a hand. t^picnhon^ 



117- You said, in answer to a former question, that the 
coal proprietors would prefer transferring their coals 
from tlic Railway carriages at Rugby by canals, 
rather than into a fresh Railway carriage ? 

Of course the transfer in the one case would be the 
same as the transfer in the other ; but if the loose box 

system were adopted, the coal owners would then prefer 
the old system of transferring coal into keels to the loose 
box system^ where they would sometimes have the frames 
without the bodies, and the bodies without the frames. 
The bodies would get awaj^ from their place on the line of 
Railway without the carnage with it. You would not 
have any control over it. The object of the loose box Tnmsferiiy 
system is to avoid the transfer of bulk from waggon to *""*^ i'^^**^™^*^* 
waggon ; and I say that it would entail so much of in- 
convenience upon the coal owner, that lie would prefer 
abandoning the loose box system, and submitting to the 
transfer by hand, 

133- Have you seen at the Great Western Terminus at 
Paddington, any of the modes exhibited there by 
which it is proposed to supersede the necessity of 
removing goods or passengers from one carriage to 
another at the point of junction with a diflerent 
Gauge ? 

Yes,— I have. 

134- What is your opinion of those expedients respec- 
tively ? 

I believe the expedient would answer the purpose, as 
far as machinery could answer it, but the objection that 
I urge to the cmnge of Gauge is not to the mode of 
lifting, that is *a small part of the consideration in my 
mind ; but even there 1 think that it is not free from 
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objection : to any one going there to see one or two 
loaded waggons brought into the place, and transferred 
by a few men merely moving them backwards and 
forwards, it does not at all convey the real amount of 
inconvenience, or the real amount of labour which would 
be required to transfer a train, say of 100 coal waggons, 
and many of our coal trains consist of about 80 or 100 
waggons. 

135. Will you go through the process with reference to 
any particular station, and state the time likely to 
be occupied, the inconvenience and the expense? 

We will imagine ourselves to be at Rugby, and the 
two lines are drawn up parallel and opposite to each 
other- We commence by moving the leading box on 
the line on to the waggon of the other line, which must 
be empty, Wc will suppose on the other line a series 
of empty frames, if the train is 100 waggons long, and 
each waggon 4 yards, that is 400 yards. This leading 
waggon as soon as it has got the transfer made must be 
dragged away by horse or some other operation 400 
yards along the line. Then the next frame requires fo 
be brought up to the next full box ; the waggon requires 
of course to be moved precisely the same distance, 
minus the length of the w^aggon at the far end, and this 
operation has to go on waggon by waggon. Supposing 
horse-power to be employed, it is quite evident that 
supposing the waggons to be taken singly, the horse 
has to go half a mile, as near as possible. Therefore, 
supposing that to be done by a horse and man, to 
transfer a train of waggons would require the horse 
and man to go over 50 miles ; that is quite clear, and 
the same will apply to the empty frames from which 
they have been trans-shipped, making in all, 100 miles. 
'Hie other way of doing it is by engine power ; that, of 
course, would be the alternative, and would be assumed 
to be the cheapest. To move 100 waggons by an 
engiue» the train must be moved only one waggon 
diHlauce at a time ; therefore the engine lias to start the 
trtiiil and stop it 200 times. Now, starting a train of 
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waggons of coals and stoppitig it again 200 times would ^^*^^ 

very soon destroy the frame of any waggon that I ever saw 1. 

in my life ; there is no waggon sufficiently strong to 
withstand that operation long. Therefore if you employ 
engine power for the purpose of saving the apparent 
impossibility of the horse and man doing it, you then 
ruin the waggons, destroy their squareness, and the 
waggon ought to be as much taken care of as the 
locomotive engine. Therefore, if you employ the 
engine, the mere operation of stopping and starting the 
train would occupy a very great length of time inde- 
pendently of the time occupied in lifting the goods. 
The lifting of the mods which is shown at Paddington pfimgai 
IS a mere mechanical operation* You might even meciianicai 
imagine it to be done by magic. Still the evil remains ; 
and I object to anybody's attention being directed to 
the machine, because tlie machine has nothing to do 
with it. The niodits operandi would be such as to 
render it commercially impossible. 

13G* There is another mode of transferring from one ^^^^^ *"'***' 
hne to another, to which you have not referred, by v.inia^es. 
running the train upon another set of trucks ? 

That is another modification of the loose box system, 
which would increase the dead weight drawn upon the 
Wide Gauge so as to be highly objectionable. At pre- 
sent our coal waggons weigh about two and a half tons, 
and they carry about five tons. Ten tons of coal, there- 2'*"^^'"^;^=^ 

« "^ / TI.T r>i T> M 11 1 Nurruw Gauge 

tore, upon the Marrow Gauge Kailway would be con- tmckona 
tained in two waggons, each weighing two and a half tons ; Hj^tfon*l>rth^^ 
that would be a weight of fifteen tons. Then you are to ime«c box sy*- 
transferthat upon the Wide Gauge truck, which in itself JJ^'JJ;^ ^""^^^ 
would weigh four or five tons more. Supposing that to ofcoaiiiioad 
be the case, you would make a load of twenty tons with ^^^'^^ **'"■■ 
ten tons of coal. You cannot get two ordinary coal 
waggons of the Narrow Gauge on to the Wide Gauge 
truck. You may have two boxes transferred, but not 
two waggons ; therefore, the proportion of gross to net 
weight would be fifteen tons to five tons. If you turn 
your attention from coal, which is the simplest case to 
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goods, then you get goods which are as high at pre- 
sent as can get through the bridges, and you would not 
be able to get through the bridges on the Wide Gauge, 
because they would be raised at least tliree feet higher. 
The bridges on the Great Western Raihvay are about 
the same as ours, about sixteen feet. Goods waggons, 
when loaded, are about ten feet six inches or eleven feet 
high ; sometimes they exceed that, A London and 
Birmingham goods waggon properly laden, when placed 
on the Great Western truck, could not pass under their 
bridges. With respect to another expedient of the 
Great Western Railway, fur diminishing and widening 
the Gauge of wheels, I do not know why, if substan- 
tially made, it should not be safe ; but I think it would 
not keep in good order ; it would be liable to derange- 
ment, and in that we might risk the safety both of goods 
and passengers. It is a complicated machine, where a 
simple one would do; it requires very great attention, 
would be an expensive arrangement, and one that I am 
most decidedly of opinion could not be kept in good 
order, A certain modification of it has been tried over 
and over again — that is, loose wheels ; but after doing it 
in the most perfect way that hands can do it, you 
never can keep them in order, from the wheels being 
guided into flanges, there is a continual jarring motion, 
and invariably it wears the wheels larger. 

156, Is there not some arrangement at Birmingham by 
which goods are lifted from the Derby Junction to 
the Grand Junction or Birmingham line? 

Yes, we have in a great many cases adopted lifts in 
those Railways at the termini where the loading and un- 
loading of goods takes place at a level different from 
that of the main line, and where, of course, some delay 
always arises. Now at Birmingham the lift is used at 
tlie intermediate part of the line, where each waggon has 
to be separated from its neighbour, and lifted uj» and re- 
arranged : thus it is the simplest operation for the trans- 
fer from one line to another ; but if, in addition, you 
had to put them on ditlerenl waggons, the evil, of course, 
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would be very much aggravated* But eveo with regard 

to Birmingham, where it is a simple operation by lifting, 

which in all cases is most easily affected, so great is the Dcscnptimi of 

inconvenience, that we have apphed to Parliament tliis Blrmhigham 

year, and intend to go to Parliament next year, for fur- q^^ D^rby 

ther powers to make tlie communication continuous, so '''*"*^^^^"- 

that we are to abandon the lift, though it is employed 

for the simplest possible operation ; but (he fact is, that, 

occurring in tbe middle of the line, and preventing the 

train going from the Grand Junction right away to Bristol, 

we are now going to make a communication from 

that line, by means of an inclined plane, into the Bristol 

line. 

172. I am decidedly of opinion, that the public Moveable 
safety would be endangered by having the bodies of the '^'^^**^' 
passenger carriages moveable at the change of the 
Gauge, because there are a great many slight collisions 
— not absolute collisions— in which danger takes place, 
and the momentum of the bodies would throw them off, 
and you have to run the risk of the porters, or whoever Think* passen- 
may have the charge of them, actually seeing that all i^^^^" ?7hs*?. 
theiastemugs ot eacli carnage are ni pertect order, which mmieuiuvit. 
would, in fact, add to the many operations we have at '*^^®* 
present to attend to in conducting Railways, whereas we 
ought to aim at reducing them. 

179. Supposing that it were considered indispensable 
to adopt some arrangements by which the traffic of 
the Narrow Gauge lines would be transferred to the 
Broad Gauge without unpacking, by what means do 
you suppose that object could be attained with the 
least cost, loss of time, and risk to public safety ? 

I believe the least evil is to change the goods from Mn Brunei 
one system to the other by hand. Between Mr. Brunei l^ff f^JJTooT/ 
and myself there is very little difference of opinion on boxes, a:c. 
that point, because Mr. Brunei says " 1 propose this 
machine only for tlie purpose of moving coals and things 
that may be packed in a simple box, like a coal box/' 
With reference to general merchandize, I heard Mr. 
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stlptei^oD, Brunei express his opinion, decidedly, that it would have 
to be transferred altogether, 

182. Do you think the Narrow Gauge carriages would 
run with more security upon a pair of rails within 
the rails of the Broad Gauge, or by using one line 
of rails on the Broad Gauge, and another line laid 
down expressly to serve the Narrow Gauge ? 

1 believe it is better to have two additional rails : there 
is greater simplicity in it than in mixing the Gauges* 
Then you might have the Broad Gauge carriages run- 
ning with the Narrow Gauge Trains, or vice verscU pro- 
vided the buffers were arranged, which could not be the 
case if you had only a third line, because, then, the 
centre of gravity could not be on one line. — The line of 
thrust, or central Hue of carriages, would not be opposite 
each other. 
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185* Upon a rough calculation, a double intermediate 
line of rails would cost about £4000 a mile, and I think 
Mr. Brunei estimates a single additional line at £2500, 
which I consider rather within tlie mark ; besides, the 
extra cost of station should be added. 



207. With reference to the present and future meeting 
of the Broad and Narrow Gauge lines, do you 
anticipate much interruption to the express and 
other passenger trains at the point of junction ? 

I apprehend that the interruption will not be serious, 
supposing the change to be made at the proper places. 
I think Bristol and Oxford arc two places where the two 
Gauges ought to meet. My reasons are based upon the 
fact, that I beheve that at tliose two points there is the 
least quantity of cross traffic. 

Now the existence of canals is, in some measure, a 
guide for ascertaining where the least amount of traffic 
does take place. — The end of the canal system for the 
manufacturing districts of this country, is Oxford on the 
one hand, and Bristol on the other; that is including, 
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of course, the Severn navigation. There is no canal 
communication beyond that going across the Great 
Western Rails, North and South, clearly indicating that 
the country lying to the South of the Great Western 
Railway has little or no commercial affinity with the 
country lying to the North of it. Now what is the 
nature of the country lying to the North of the Great 
Western Railway, beginning at Oxford, and going on to 
Bristol ? It is entirely an agricultural country : its corn 
has to go to the manufacturing districts of this country, 
and there they have to be supplied, as they have been 
hitherto, by means of the Oxford Canal and the Severn 
navigation, with coal, or by the one bringing Staffordshire 
coal to Bristol and Gloucester, and the other bringing 
both the Staffordshire, Leicester, and Derbyshire coal 
down to Oxford, where the two coals meet. The 
Thames tlien becomes the great commercial thorough- 
fare for that part of England, and above. All those 
living on the Thames receive their coals from London ; 
therefore, Oxford, or a few miles over or under that, 
would show the point where the canals have met before. 
Then the same kind of reasoning does not apply to 
Bristol ; but a more potent one applies, I think, viz., 
that it is a port, and one of the great ports, of this 
country. The produce, therefore, of all the manufac- 
turing districts have their outlet at Bristol ; they neces- 
sarily change from one description of conveyance to 
another; and there is a stop there, and I tlilnk that is 
more conclusive than even the other. Knowing the 
country well, I feel equally convinced that Oxford is the 
proper point, Bristol,* I think, there can be no question 
about : it is the port for Staffordshire ; it is the port for 

♦ It appears, from the evidence of the witnesseB, that the great draw* 
back of the we«t of England has been its state of comparalive isolation. 
Its rich soil avails it htue so long as the agnculttirists have not an oppor- 
tunity of easily exchnn^ng their produce for the coals and manufactures 
they require. It is true that Bristol and the ports on the western coast are 
the natural ports of a large rich manufacturing district^ but it never has 
had the advantage of a direct river or canal communication, and the rail- 
road system has in effect deprived it of the conamercc of many important 
districts, of which, previous to the improvements in locomotion, it was the 
natural metropolis. The break of Gauge raises up a new barrier to the 
flow of inland commerce toward Bristol.— iSw Mr. Bosm'm evidmct. 
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Manchester ; it is the port for Leeds, and the West 

Riding of Yorkshire : even if there were one uniform 
Gauge throughout Hie country* it is a point where a 
transference of goods from one kind of conveyance to 
another must inevitably take place. Then, again, sup- 
posing the Great Western to be on the Narrow Gauge, 
the coals would go to Oxford, and probably would go 
further up into the country, and beat the Leicestershire 
— -they might ; but still if the Great Western were con- 
verted into the Narrow Gauge line, I beheve the coals 
would still meet at or about Oxford, 



210, The corn would go on to Rugby, would it not? 

Clearly ; the coals would make a stop at Oxford. 
Then, if you look forward to Southampton as the port, it 
would then only require, supposing the Narrow Gauge 
ftiM?0)irofa to carried down to Oxford, a hue from Oxford over to the 
etrnthninpton gouth Western, to complete the establishment of the 
iniefUuor *^ Narrow Gauge system over the whole kingdom, as far as 
iiMitport* Southampton is concerned; and, if Southampton is to 
become a port like Bristol, you would do away wilh all 
the inconvenience of trans-shipment, by the formation of a 
lew miles of additional railway, 

213. Can you form any idea of the loss of time to pas- 
sengers in transferring a train at Rugby to go to 
Oxford upon the Broad Gauge ? 

It would depend a good deal upon the amount of pas- 
iouyer traffic. Of course, if there were only a few it 
Would recpiire only a short time to remove their luggage, 
but we must not confine it in contemplation to Rugby 
«lom\ but ought to look to the changes that might here- 
urter lake place. It is a point of small traffic of passen- 
twnMlllkliM^ ft*r*l i^ ^^y ^^ ^ large one of coals and corn. The 
^\*M..%\*4 ^j^i Qf extending the Wide Gauge into that district 
•* ' ... mwil inevitably lead to a multiplication of points of 
juiicliun uf the two Gauges, and therefore you multiply 
Itiv chiiuc^d of those interruptions, and you are sure to 
$\\A in unxw places a meeting of the Gauges where the 
\[ tari» is a very large one, and where it b so, the 
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inconvenience is as great, as if in going to Birmingham 
you were told that you must not run your trains through 
to Birmingham, that you must change them all at Wol- 
verton ; it would be mtolerable. I dare say that, even 
with the best arrangements that could be made, passenger 
trains could not be changed in less than half an hour — 
there would be gentlemen's carriages to change. 

214. Did you ever happen to have travelled upon the 
Belgian railways, and to have seen the arrival of 
two or three trains at Malines ? 

I have experienced the inconvenience several times of interruption 
having to change our carriages, and to scramble about for ^^ih^^dl^ 
luggage in the most unceremonious way. 

215. Involving what loss of time do you think ? 

I am speaking from memory, — ^I was detained certainly 
the last time I was there about half an hour. 

216. Would any considerable addition to the station at 
Rugby be required if a change of Gauge took place 
there ? 

An entirely new station must be made ; it would Break of oau 

11 1 -n 1 • » at Rugby 

require to be as large as the present Kugby station. 1 wotiid>equir« 
have attended to that a good deal, and I believe a mix- ^i^^'Jl^^f ^^i^™ 
lure of the Gauges in the stations would be impracticable, w ibe present 
I do not mean to say that you could not draw a good 
plan upon paper that might appear reasonable ; but I 
believe, in working, the most economical plan would be 
to have two stations. 

217. Would there be great inconvenience, not only to 
the passenger traffic, but to agricultural traffic and 
to mineral traffic, wherever the cliange took place ? 

As to the agricultural traffic, I am quite sure there incoDvcuiencse 
would be the greatest inconvenience; for instance, the ''^ *?"^*^^^|^ 
change of beasts from one carriage to another. 1 do not of oatifak 
believe you could do it at all until the beasts had been to 
graK agam. It is done occasionally, but there is great 

|2 
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difficulty in changing beasts from one carriage to another. 
You almost have to carry them in after they have once 
got out of the railway waggon, they will not look near 
it again until their temper gets settled down by being 
allowed to graze. 

218. Suppose an importation of Irish pigs at Bristol, 
and they had to be transferred to the Yorkshire 
lines? 

re^jjruI1» ' ^^ afraid it would be quite necessary to have them 
roofed in looifi lu loosc bodics. I do oot think you could manage them 
^^''''' otherwise. 

219. You could not at Worcester or at Gloucester 
transfer them without great loss of time? 

You must lift them en masse, 

224, With lespect to mineral traffic, have you any 
experience of mineral districts to enable you to 
judge whether the proprietors of coals and other 
minerals would prefer the Narrow or the Broad 
Gauge for their traffic ? 

From penonfti For mineral traffic, I mean as a miner, knowing all 
r^ne^k*fiStrs ^^^ manipulations about the pit's mouth, and I know 
the ^fli^^ow that tlic Narrow Gaugfe vvaof^ons are infinitely superior, 
to be Ileal ff»r auff niorc couvenicnt for that traffic, especially tor coal 
iiiineraHmffic. traffic And I would obscrvc, in passing, that if the 
Mixed Gauge system is allowed to extend in this 
country, the charge upon coal will, in many cases, 
amount to a prohibition, I mean, that it will charge 
the coal with a much larger toll. If we suppose the 
amount of capital to have an influence upon the tolls, 
which it must, either directly or indirectly, it is all 
very well to say that the Company has a maximum 
toll, and cannot exceed it — a penny a ton ; but they 
may lower it. Very few RaiKvay Companies do charge 
their maximum rates, showing that Companies rather 
tend to lower, and to consider what tliey can carry at 
so as to get a decent profit. But in the case of the 
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Mixed Gauge, I pointed out very prominently the 
consequences of laying down a Double Gauge from 
Oxford to Rugby. At 4000/. a mile, it would be 
200,000/. ; the interest of that is 10,000/. a year. That 
would carry 60,000 tons of coals over the whole dis- 
tance for nothing, instead of a penny a ton per mile. 
Therefore, whichever way you look at it, it comes to a 
commercial question at last. You must have interest 
for your money ; and if the Railway Company were 
not compelled to lay down that additional Gauge, they 
would still be able to pay the proprietors a certain per 
centage, and carry the 60,000 tons of coals for nothing. 
Hence it is, that when you are carrying either minerals 
or such descriptions of merchandize as corn, that w^ill 
not allow of high charges being made, you must con- 
sider the expense of the line. 

751. I wish to call the attention of the Commis- 
sioners to a peculiarity in the district occupied by the 
Great Western line. Wherever you go in that district, 
people are flowing towards Bristol or towards London ; 
there is little or no transverse traffic. There is not a 
single canal that goes at right angles to the Great 
Western but the Oxford Canal, which is for the pur- 
pose of bringing the produce of Lancashire and York- 
shire to Oxford. Now, if we pass along the London 
and Birmingham lines, what do we find there ? We 
find that it intersects nearly all the great existing canal 
communications in the kingdom, and that traffic flows 
to it at right angles in almost every direction, which is 
not the case with the Great Western. 

There is the manufacturing district of Leicestershire 
and Warwickshire* The wool and other imports find 
their way from Bristol to the manufacturing districts, 
and the exports from the manufacturing districts go 
across to Birmingham, and find an outlet to Bristol, 
but there is no such communication across the Great 
Western. That is a peculiarity which, I think, bears 
very much upon the question of the district which 
ought to be occupied by the two Gauges, The existing 
canals ought to be looked upon as a fair index of the 
direction of the traffic, because they have been created 
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iic^i^^^ by necessity, and are only now being supplanted by a 
— — '— superior mode of commiinicalion. 

38. As an engine builder, at one time when I was 
called upon to construct engines of greater power than 
we commenced the line with, I felt some inconvenience 
in arranging the machinery properly. We were a little 
confined in space and at that time an' increase of 3 
or 4 inches would have assisted us materially, and to 
that extent at one time I thought an addition of Gauge 
to 5 feet would have been desirable, but on no other 
account, looking at it as a mere engine builder. Since 
that time the improved arrangements in the mechanism 
of locomotive engines have rendered even that increase 
altogether unnecessary. 

54. In the line from London to Brighton, you of course 
had it not in contemplation to form a juoctiun 
with any of the northern lines, when you fixed 
the Gauge ? 

Certainly not. I felt that 4 feet 8J inches were fully 
adequate for any purpose to which a railway could be 
applied; and believing also that the narrower the Gauge, 
the less was the resistance, 1 conceived that it would 
prove safe and economical. 

67* When the Northern and Eastern reduced its Gauge 
from 5 feet to 4 feet 8i niches, all the boilers remained 
the same, the wheels merely were changed. 

91. The Foreign Railways with which 1 have been 
connected are as follows ; — My father and I were con- 
sulted as to the details of the line from Antwerp to 
Brussels and from Liege to Ostend. There of course 
a new field was opened to us, and it would have been 
competent to have introduced a wider Gauge, or a nar- 
rower one, just as our experience might dictate, but we 
had no reason whatever to urge upon them an alteration 
from that Gauge which bad already been established in 
From Leghorn *'his coutitry, and whicli seemed to answer every purpose, 
£i^dN ^'*^ Other line was the Leghorn and Pisa ; there again 
foiTGaugc^' it was quite competent to us to alter the Gauge had it 
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been deemed necessary. They were the first two lines 
in those countries, and there was nothing to induce the 
adoption of the Narrow Gauge, except that it had been 
found in this country to answer the purpose. Perhaps 
if I liad been called upon to do so, it would be difficult 
to give a good reason for the adoption of an odd 
measure 4 feet 8^ inches, but as an inch or two more 
or less would have involved a different construction of 
engines on a new model or pattern, I followed it^ if there 
had been a good reason for making the Gauge 5 feet I 
should have done it. The Belgian railways I was 
consulted upon in 1835 or 1836, and the Leghorn and 
Pisa was commenced about two years ago, after I liad, of 
course, seen both the Wide and Narrow Gauges in 
operation in this country. The Leghorn and Florence 
Line is about sixty-two miles long, twelve of which are 
How in operation from Leghorn to Pisa. 

I know America, but I have not been there since the Amencao 
Railway system has extended. I know that the Gauge iTarTowGaugc. 
of American railways is the same as our own 4 feet 8J 
inches. At one time they commenced laying down a 
line with a Gauge of G feet, for which the engines even- 
tually used on the Great Western were intended; and 
after they had laid some considerable distance they aban- 
doned it, and went back to the old Gauge of 4 leet 8J 
inches. 

There is a line from Basle to Strasburg with a Railway from 
Gauge of six feet three inches. It was made at ttie b^mie^^t 
recommendation of some engine builder in this country : sinciicscauge. 

b. T 1 11 • .* '.1 .1 x- ProjectOM re- 

nt 1 have had recent communication with these parties, gretit. 

and they deeply regret it. Tliey say that they have got 

no advantage from it whatever ; and they look forward 

to a transfer at Strasburg at one end, and at Basle at the 

otfier, 1 know officially that they deeply regret that 

alteration. The length of the line is about 60 miles. 

There is a line laid down from Ghent to Antwerp by M, 

Deroider with a Gautje of, 1 think, three feet nine inches 

He got leave from Government, some time ago, to lay fctitDineUeB 

down a third rail for ten or twelve miles upon the line ^^^^*^' 

from Brussels, that was then being constructed toward 

Mons by way of experiment. He made a small engine, 
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and a very beautiful little thing it was, with cylinders 
outside- The eiifjine and tender were one thing — it was 
placed upon six wheels. The after part of the engine was 
devoted to coke and water, and the front part to ma- 
chinery. He worked the steam high ; I think eiglily 
pounds to the inch. — He worked it very expansively, 1 
had the satisfaction of making several journeys with that 
little engine ; and we took a load of forty tons. We 
ran along that line a great distance, upwanls of thirty 
miles an hour, with that small engine very smoothly. I 
believe it was a three feet six inch Gauge which he tried 
first ; but I recommended him to increase it a little. I 
do not know precisely what Gauge was adopted, but I 
believe three feet nine inches. It is, I believe, in success- 
ful operation between Ghent and Antwerp, about 50 or 60 
miles, for both passengers and goods, I have not seen 
that piece ; but the otjier piece which I have mentioned 
was laid down under the authority of Government, for 
the purpose of making that experiment ; and upon that 
line I went several journeys with M. Deroider. It is 
laid on transverse sleepers. The rails are light — thiTty- 
five or forty pounds — and altogether it has been con- 
structed very economically. 

739 The Gauge used by the railways in Holland is 
ditferent from our established Gauge here — 4 feet 8^^ 
in. ; 1 believe it to be 6 feet 5 in. It is a Dutch measure, 
and it runs out, I think, 6 feet 5^^ in. They were con- 
structed in 1842. The line from Amsterdam to Haar- 
lem was opened about three years ago. We have made 
engines for that line. They are precisely the same as 
those on the Narrow Gauge ; all with six wheels. The 
cylinders are 14 inches in diameter, and 20 inch stroke, 
and the boilers 12 feet long. We supplied them with 
some of the old kind of engine, and also some of the 
new. The driving wheels were 5 feet 6 in,, and some 
n feet. It is essentially a level line. It is laid on 
longitudinal timbers, which are considered best; and 
wlvere the ground is exceedingly unsound, as it is in 
Ilulliiiid, and liable to subside from the substratum, 
being a mass of peat or mud, probably the line is more 
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. .ii^ ihe size of the fire-box ; in fact, the power 

♦ fiyine, supposing the power to be absorbed, 

taken to be directly as the area of the fire-grate 

Hc quantity of fuel contained in the fire-box- 

II. Is there any practical inconvenience resulting 
from the increased length of your engines? 
None whatever to the extent we have gone now. Noioconve- 
I conceive the steadiness of the engines to be very "en^oT™ 
much increased by increasing the length — for the *^iJ«''- 
unevenness of the road is met by that ; by increasing 
the length of the base you increase thereby the steadi- 
ness. Our present engines are made 12 feet between Description of 
the front axle and the liind axle; therefore the engine p^^t"**** ^* 
may be regarded as a rectangle of 4 feet 8| one way 
by 12 the other; it would indeed be 5 feet, because it 
would be the centre of the rail in fact by 12. 

42. The 12 feet engine is of very late construction? 

Yes, it is; they have ranged from 10 to 11 feet; we 
are now making them 12 feet- 

43. Do you consider that the long engines are less 
liable to get ofl' the rails than the shorter ones ? 

I consider as you increase the length, that is, the 
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distance between the fore and hind axle, they are less 
liable to get off the rails in consequence of moving 
more steadily than the short engines on four wheels, 
where the base is the same by about 7, 8, and 9 feet; 
originally they were about 7 and 7 feet G inches, and 
8 feet. The large weight hanging over the axle be- 
hind was exceedingly liable to make the engine 
oscillate with great violence whenever it came to an 
inequality. 



47 



Are you of opinion that the long engines you are 
now speaking of are more likely to get off the 
rails at curves than the short engines? 

Not if they are kept within 12 feet. I think it 
possible, by increasing it beyond that very much, 
there would be some little diflSculty in going into 
sidings and round sharp curves. 

56. I believe the resistance in passing round curves 
to be materially affected by the width of Gauge. We 
know that in the collieries about Newcastle, where the 
4 feet 8.^ in. Gauge prevails, whenever they come to any 
mining operation where the power to be used is that 
of a horse or man, they immediately reduce their 
Gauge, because they want to go out and in amongst 
the mines with very sharp curves, and the Wide 
Gauge would be quite impracticable amongst those ; 
in fact, the small carriages that are used in the mining 
operations are upon a Gauge of about 20 inches, and 
they go round curves under the ground of about 10 or 
12 feet radius; they could only work such mines by 
such a Gauge. 

57, In the case of every Gauge, when you come to 
a sharp curve, you see the outside of the inside rail 
quite brightened by the sliding motion, because the 
one set of wheels has to slide forward to keep pace 
with the other, and the others have to slide backward ; 
in fact, when going round a curve, both operations 
have to take place— the sliding backward of the one 
set, and the sliding forward of the other. Of course, 
as you increase the width of the Gauge, the difference 
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between the two becomes augmented ; and I think 
the increase of resistance, in a case of that kind, would 
be as the square of the Gauge, because the increased 
space that you have to slide over is as the width of 
Gauge, and you have to accomplish that io the same 
time as on the Narrow Gauge ; therefore it is in my 
opinion increased as the square, 

58. Are there other reasons for reducing the Gauge in the 
collieries besides that which you have mentioned ? 
It is convenient for the carria^fes ; as soon as ever the smaii watrgon 
carnage is to be handled by a man, of course it must be re- onemmito 
duced to a size that enables himtohandle it conveniently, ^^"f^* 

71. The engines (of the Eastern Counties Railway 
before the reduction of the Gauge to 4 feet 6^ inches) 
were specially built for the 5 feet Gauge, but they had 
not availed themselves of the 3 inches of additional 
width ; and they were of the same size of boilers as 
those for the 4 feet 8^ inches, so that, in that case, we go 
no increased power by that particular Gauge of 5 feet, 

107. You speak of the 10 feet wheels used on the 
Great Western Railway ? 

They commenced some with 10 feet wheels, and 7, 
8, and 9 feet wiieels, there was one of 10 feet, I know. 
I adopted the 7 feet wheel in making some engines 
for them. 

108, When you desired formerly to increase the 
engine, was it for the more convenient arrange- 
ment of the crank work, or for the more conve- 
nient arrangement of the tubes in the boiler ? 

It was for the more convenient arrangement of the 
crank work entirely ; it had no reference to the boiler 
whatever. 

162. Those engines weigh from 22 to 23 tons ; I 
believe the same weight as the Great Western engines. 
I believe we have now as great a weight upon six 
wheels upon the Narrow Gauge as ouglit to be put 
upon six wheels; and that will be, in my opinion, 
hereafter the limit of power, not the width of Gauge. 
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165. Are you of opinion that, upon the Great Western 
line, you can carry heavier engines without injury to 
the road, than you can upon a Narrow Gauge line ? 

No ; I think the Narrow Gauge lines are best calcu- 
lated for carrying weight, because in the one case you 
add to the rigidity of the rail itself, but in the other 
case, with a longitudinal bearing, you do not appear to 
add to the rigidity in the rail, but you get a greater 
portion of that rigidity in timber. Now, the timber 
and the rail you never can make agree, and there will 
always be some motion produced. 

166. Does the expansion and contraction of the iron 
tend in any degree to disturb the action of the 
sleepers ? 

I have seen it disturb them. We endeavour to have 
a space between the ends of the rails, so as to avoid 
that. It becomes a very serious thing if they are laid 
close^ The other day, on the Peterborough line, the 
rails had been laid down for three or four miles in that 
manner ; they had been laid close. On the day of 
the opening it came out a bright and rather a hot 
day; the engine man saw the rails before him out of 
order; there was an arch made of three feet high and 
about 50 feet long, in consequence of the expansion, 
which raised the sleepers up into the air three feet 
high. 

167. Are you of opinion that locomotives could be 
manufactured for the Narrow Gauge capable of 
attaining as high velocities as the engines are now 
attaining upon the Broad Gauge lines ? 

I have no question about it. Every day we are run- 
ning upwards of 50 miles an hour with our passenger 
trains, and those engines were not made with a view 
of attaining a maximum speed, but such a speed as 
we deemed them advisable to attain. We had never 
aimed to get our passenger trains upon the Narrow 
Gauge lines to run more than 30 miles an hour, including 
stoppages ; therefore we had rarely if ever attempted a 
wheel larger than five feet six inches diameter* On 
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meter, and they are there constantly running 50 miles ^^^^^'^^^^' 
an hour* 

168. They still exist upon that line ? 

Yes ; but those engines are not by any means so 
powerful as they may be made, nor, consequently, so 
swift- There is no difficulty whatever in making an 
engine upon the Narrow Gauge to take 40 tons at GO 
miles an hour ; not the least difficulty, or even more than 
that. I believe that the highest speed that I have heard An engine on 
mentioned was mentioned by Mr, Locke to me, but that 511^,^10^™ 
was an engine by itself; it ran 68 miles an hour on the tJBmiksan 
Grand Junction. Those engines on the Great Western ^^"^' 
were made for the purpose of getting great speed, Mr. 
Brunei thought that the Wide Gauge would admit of 
getting greater speed, and he therefore made all his 
arrangements with a view of getting greater speed than 
was attained upon the Narrow Gauge lines; but he 
never till recently, perhaps upon the competition 
arising, attained a greater speed than was attained upon 
the Narrow Gauge ; because the average speed upon 
the Great Western was precisely the same within a 
ghade, I believe a little under, that of the Northern 
and Eastern ; recently, since they have adopted the 
plan of express trains, they have exceeded the average 
on other lines, because they had on the Great Western, 
engines prepared for those speeds. 

169- Is it not the fact, that the average speed on the 
Great Western is greater than the average speed on 
the London and Birmingham ? / 

It was greater than on the London and Birmingham, 
not greater for the mail-train. I believe the mail-trains 
were precisely alike, but they were considerably below 
the average speed of the Northern and Eastern. 

170. Have you worked your express trains with as much 
economy of coal, &c., as the express trains of the 
Great Western, do you imagine ? 

I think precisely the same ; I see no ground for dif- 
ference of consumption. 



Mr. Robert 
Stephenson. 



126 THE RAILWAY SYSTEM ILLUSTRATED. 

171- Can you state the present cost of your express 
engines ? 

The express engines on the Birmingham are smaller 
than others; they only weigh 12 or 13 tons, and they 
cost about 1,300/., but they are a smaller class of engines 
than I should recommend, I should recommend engines 
weighing 17 or 18 tons, and they would cost about 1,650/. 

173, As a public oflScer, having the public safety in 
some degree under your care, should you feel 
that you were taking a heavy responsibility in sanc- 
tioning the bodies of the carriages being made 
separate from the under frame of the carriage ? 
I feel it so much that I would never incur that re- 
sponsibility. In addition to the objection which I 
formerly called your attention to, that is, the weakening 
of both, I consider that the under frame, when not 
attached firmly to the body, is more liable to de- 
rangement. 

235. Are you not of opinion that an amount of work 
can be done with one powerful engine with the 
Broad Gauge system that could not be done by 
one powerful engine with the Narrow Gauge 
system ? 

No ; there is no difference, as far as my experience 
pfoes ; it rather tells the other way at present. The 
Broad Gauge Wide Gauge eogines are HOt more powerful, but they 
roS^Jr^oIirelfui, ^^^ heavier in proportion to their power. It is quite 
but iieiiyier in ' clear that everything in the width of the engine, every- 
proportion. ^fjj^g |||at is to go acToss from side to side, is giving 
the engine no power at all ; it is an encumbrance rather 
than otherwise. 

237. Are not the driving wheels of the Broad Gauge 
engines generally of greater diameter than those 
of the Narrow Gauge ? 
Not generally. I think the 6 feet wheels are used 

now very commonly indeed, and they have 7 feet 
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wheels upon some of their engines upon the Great 
Western Railway, what proportion I do not know. I 
made them 7 feet, I think, first, and I know they have 
a great number now of 7 feet, 

238. Has not the greater diameter of the drivins-wheel Wcriiflmcai 

_ T I i- 1 1 coijveriienre 

a tendency to reduce the amount of the axle exajiuncd. 
friction ? 

It has certainly, but the amount of axle friction 
forms so small an amount of the gross resistance, that it 
is not worth w^hile to measure it ; 1 mean as comparing 

6 and 7 feet ; and then, again, 1 hold that the journals 
upon the Wide Gauge engines require to be larger to 
get the same strength, therefore you have actually lost 
what you mean to gain. 

239. When you say that it tends to reduce axle 
friction, you mean on the supposition that the 
journals are the same size ? 

Yes ; but if by increasing the width of the Gauge 
you require the axle to be increased in size, you just 
lose on the one hand what you gain on the other* 

98. With your personal knowledge of the Great Economy of 
Western Railway, and your still greater expe- 
rience of railways on the Narrow Gauge, do you 
imagine that the Great Western has, by reason of 
its Gauge, any advantage over the railways laid 
down on the Narrow Gauge ? 
1 am not aware of any advantage that it has. It 
has, 1 think, several disadvantages. The first, of nisadvatitagct 
course, is the additional expense of construction. It q^^^^'* 
requires embankments and cuttings 4 feet wider, in 
consequence of the Gauge, in order to give drainage to Addibonai 
the railway, than the Narrow Gauge ; the one being congtmrtlon. 
taken in round numbers to be 5 feet, and the other 

7 feet. Their tunnels are of course, necessarily in- 
creased beyond what is necessary tor the Narrow 
Gauge. The Narrow Gauge tunnels are 24 feet wide, 
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Xf.iateft ibut ts, 6 feel betw«& the rails aod 4 fetft 
the rail and the waQ €»r the taooel, Am m 
fceL Now, of cottne, to give the noie spMC 
the fills, and the same space betweee the i 
and the wall, it requires the Wide Gai^ 
4 feet widen The distaiiee betw^ii the 
Great Western is precisely the same, I 
the London and Birmingham, — 6 feet. 

99. And 4 feet from the rail to the wall id the Ummi 
on either side ? 

I beliere it is rather less. The toimeb «e^ 1 m^ 
demand from Mr. Gooch, 30 feet wide cm the Gsasi^ 
Western ; of coarse the additional width Jiitrniiiifi the 
expense of ballasting, and of the constrocttM ef ike 
tnnneb ; it is by no means an nninipoftiM iieai ef 
expense. 

100. That applies to bridges and Ttaducuf 

It applies to viaducts, and of course to 
the railway, and also over, to give the sa 
The expense of Tiadiicts will be, of course, almoat as 
much as their width. It would not be so with sone 
bridgM, because there the wing- walls would be the 
same in either ca«{e ; but in a high viaduct like that 
of Wbamciiff and Hanwell^ the expense most be in 
reference to the width. In such a case as the Black- 
wall, for instance, or the Greenwich, it would be as 
the width. 
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101. Are there any other disadvantages of the Broad 
Gauge which you are aware of, as compared with 
the Narrow ? 

• tiM? It increases the expense of the carrying depart- 
KifiiMs ment; the engines are more expensive, so are the 
tenders ; the workshops, from their size, are also more 
expensive ; the s^tations also require greater room. I 
think all their sidings are of a larger radius than tboese 
opon the Narrow Gauge, in order to allow the engine 
to go through without grinding the rails, or sliding 
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102. Their turn-tables are more expensive ? 

The turn-tables are so cumbrous that they cannot 
use them, which I think is one great defect of the 
Wide Gauge ; they are so large and so expensive, and Tom tabic« 
occupy so much room, that they are obliged to adopt c^ipf^^fihe and 
the sliding-frame system, which, I think, has arisen 
from the adoption of the Wide Gauge. The small turn- 
table for the 4 feet 8| Gauge comes in conveniently ; 
the carriages are easily moved upon it, and it saves a 
great deal of space, and the rails in the station are 
never broken with the turn-table system of stations; 
but on the other system of the sliding-frame, of course 
the rails are broken, except those that the sliding- 
frame may be opposite to. 

103* Do not you think that economy of working is Economy of 
produced by the larger engines and wider car- 
riages of the Great Western ? 

I do not think so. I think the wear and tear of the 
carriages is as much, I have heard it urged indeed by 
Mr* Goocht the superintendent of the locomotive 
power on the Great Western. I have heard it given niinksthe 
m evidence before the committee on the Wolver- J^^'^^^^Jjf^!^ 
hampton lines as compared with two or three other liagoiets 
lines, and even there the difference of expense was so ™"*^"^*^^- 
trifling that it was less than the difference which 
exists between a great many of the Narrow Gauge 
lines, so that it might be accidentah I see no good 
reason why the expense of working should be less. 
There are several items which in my opinion tend to 
make it more. I believe the resistance of the wide 
carnages moving along the line of the Broad Gauge 
to be more than upon the Narrow Gauge. 

104, There is more friction to be overcome ? 

Yes, I believe the flanges if allowed to play upon 
the rail, would be more severe upon the Wide than 
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Upon the Narrow Gauge; there is additional resist- 
ance, also, I believe, owing to the wider carriages. 

105* But is not that in proportion to the number of 
passengers carried ? 

Yes ; the resistance would be much about the same 
as far as the wide carriages go. I am now speaking 
of the friclion of the wheels upon the rail- 
IOC* You spoke of the increased expense of the car- 

ryuig department; do ycu mean the increased 

expense of haulage per mile ? 
No ; I mean the dxed establishment of engines on 
tlm Great Western Railway : perhaps that was not a 
lair case to put, because their original establishment of 
engkiei baa been thrown away almost entirely, for the 
Afal tonnes that were made were afterwards abao* 
(bntd* 

170. Have you worked your express trains with » 
nuich economy of coal, &c*, as the express trani 
of the (xreat Western, do you imagine ? 

I ituiik precisely the same : I see no grounds for 
tlitlVronce of consumption. 

830, Arc you at all aware what is the average weight 
of the useful load in merchandize waggons and 
I he* weight of the waggons themselves upon the 
Narrow Gauge ? 

1'hry vary from 2 tons 10 cwt, to 3 tons; some 
t.rtMtl large ones run as far as 3 tons 10 cwt,, and 
tJM y will carry 5 and 6 tons of goods, 1 think the 
h\\€fT is as near two to one as possible ; that is, thai if 
this dead weight is one, the useful weight is two. 

\)itil, That applies to coals and all mineral traffic? 
\\m. It is a very fair average to take. 

Utttti Do you happen to know how that beans with 
rc^gard to the Broad Gauge line ? 
't\Mii ii not much difference ; but it is against the 
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Broad Gauge what there is. But it is not a mere 
question of dead weight, of an empty waggon and one 
fully laden, because the trucks are seldom fully laden* 
All the intermediate traffic of any country is carried on 
by trucks, sometimes not having half a ton in them* I 
do not suppose there is a single truck upon the London 
and Birmingham Railway or the Grand Junction 
Railway for intermediate traffic that has an average of 
more than a ton in it ; and, therefore, all the inter- 
mediate traffic would be carried on by trucks weighing 
five tons upon the Great Western Railway with one 
ton of goods in them, 

232. Will you also be so good as to state what you 
consider would be the difference in the cost of 
working, first assuming the line to have abundant 
traffic ; secondly, on a line of less amount of 
traffic ? 

I will do so* There would have been a great differ- 
ence as to the cost of construction ; as to the cost of 
working, I am not prepared to say that there is any 
difference at all. 
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233. Whether there is much traffic or little? 

Either way it is merely a question of expenditure of 
power, and that I believe to be the same in both cases. 

234. The most powerful engine is the cheapest to work 
with a proportionate load ? 

Clearly, but each Gauge may have engines of the 
same power, 

248. Do you think it is an indispensable part of the 
Broad Gauge system to use the longitudinal 
bearings ? 

I think not; it is a question of expense. As you 
increase the width of the Gauge of course, on the 
longitudinal system, it leaves the expense the same ; 
whereas if you adhere to the transverse system, you 

K^ 2 
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increase the size, and of course yoo increase the ex- 
pense more rapidly ; therefore I should say that the 
transverse system with a very Wide Gauge, would be 
very objectionable on account of its expense; but I 
think the principle of construction would be better. 

736. Supposing the London and Birmiogham had been 
made upon the Broad Gauge, have you any idea 
what would have been the increase of expense as 
compared with what it did cost ? 

Of course, it is a broad question, and can only be 
answered approximately. I have considered the mat- 
ter well over, with reference to the London and Bir- 
mingham tunnels, which would, of course, form one of 
the most important items of difference ; and also, how 
much it would add to each bridge, widening them 
4 feet — that is, under the railway — the increased width 
of cuttings and the increased w^idth of the embank- 
ments, I have endeavoured to come to an approxima- 
tion that is pretty nearly correct, and I estimate that 
the cost would have been about 3000/* a mile more 
than the Birmingham Railway cost, and that is without 
taking into consideration the additional cost of the 
central station at Wolverton, which would have re- 
quired to be much larger than it is now, 

I consider it would cost about 15/, a yard for tun- 
nelling, taking good ground and bad. To make the 
Kilsby tunnel as large as the Great Western tunnels 
It would have cost a great deal more than that. On 
the other hand, in increasing the size of the tunnel in 
good ground, such as chalk, the additional cost would 
not have been so much, I have given, as nearly as I 
can, an average* The next question was with reference 
to the alteration of the Gauge, by increasing the width 
of the Gauge of the existing lines. It is practically 
impossible, as will be obvious from a very littly con- 
sideration. With respect to widening a tunnel, it is 
an operation that could not be carried on whilst the 
traffic was passing, and therefore, on all the Narrow 
Gauge lines, wherever any tunnels exist, which are 
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very numerous, it would involve the formation of new Sj^*?®^*^ 

and separate tunnels, making use of the existing tun- ^ ^°'^°' 

nels for one line probably, and afterwards making a 
new tunnel for the other line. But cfertainly, on the 
London and Birmingham^ if any attempt were made to 
widen the embankments, to lay down a Wide Gauge, 
and to widen the bridges, I believe it would involve an 
absolute stoppage of the line for at least two years. I 
do not think it could be done in that time, and there- 
fore the answer to the question is simply, in my mind, 
that it is practically impossible. 
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0089. Will you be so good as to favour us with any 
observations which may occur to you upon the 
w hole subject under consideration, in such order 
as may seem fit to yourself! 

I will take the order of the printed queries issued 
by the Commissioners and go through them seriatim. 
The first is the delay which the trans-shipment, aris- 
ing from the change of Gauge, would occasion to the 
express trains. The observations which 1 should 
make upon that, would perhaps apply to both express 
trains and passenger trains generally. They are 
placed in the queries under two heads. I consider 
llmt, as regards express trains, there would be very 
great inconvenience, which is very appreciable in 
changing passengers from one carriage to another. 
!h> far as regards passengers, they would have to be 
l^kcii out ot one carriage and put into another, and 
ihe whole of their luggage would have to be replaced. 
M^t liei^pK* hjive had that to do upon dift'erent lines, 
Mid it i^ ^<^ annoying that I think it ought to be 
HYOmM if possiibJe. With regard to private carriages, 
I tllillk it would be a very serious inconvenience. 
It vi\H4kl l»e impossible to have bodies containing 
Mi^^te %*^rni»aesi that could be transferred from one 
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Gauge to the other, therefore private carriages would 
have to be taken off one Gauge and put upon the 
other, and the railway carriages having to be sent 
through different turn rails at the station, it would 
occupy a considerable time. With regard to horses, 
gentlemen require them to be conveyed in tlie same 
train as themselves ; they do not like tlieir horses to 
be separated and put in other trains, and it would be 
a very great inconvenience and delay in passenger 
trains, taking the horses out of one box and putting 
them into another. It is extremely difficult, when 
horses are removed out of one box, to induce thera to 
go into another ; it is necessary to keep them quiet 
for some time to cool them, and it would therefore be 
productive of great delay, Tlien again, as it is ditfi- Difficulty 
cult to say what number of carriages will come in a 
train, you will have to provide at the stations a 
sufficient establishment to accommodate the maxi- 
mum nuraben The establishment also must be such 
as that you might do it in the least possible time. 
That I think would entail a permanent additional 
expense in the transfer of passengers and luggage, 
and carriages, and other things from one train to 
another. I think these are some of the prin- 
cipal objections which apply to this point, and 
that there ought to be very strong reasons for adopt- 
ing a change from one Gauge to another. We see 
the very great expense that railway companies go to 
in connecting the different lines in towns, io order to 
prevent a change of carriages, and a change of lug- 
gage, certainly the transfer from one Gauge to 
another would not be to so great an extent as having 
to be put into omnibuses, or walk from one station 
to another, still, to a certain extent, the inconvenience 
is the same. 



6092. With respect to merchandize, have you any 
observations to make ? 

With respect to merchandize, I shall first consider 
as having to be transferred from one carriage to an- 
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Mr. y. Wiiod, other, doI that loose bodies are to be used, that will 
be the subject of other observations, which I will 
presently make. The goods trains consist of 30 or 
40 trucks, I think the transfer of goods from one 
truck to another would occupy very considerable 
time. I should say that the ordinary establishment 
could not transfer a load of goods in less than five or 
six hours. Then there is an objection to having 
goods turned over and tossed about and mixed, 
besides the expense. The expense is very consider- 
able, and with regard to goods that are now carried 
at a very low rate, something like a penny a ton per 
mile, it would be the means of preventing these goods 
from being carried by railway. 

0093. But then the whole subject of railways com- 
prises extensions into every district, branches carried 
into places of not very great traffic would be sub- 
jected either to laying the Broad Gauge down into 
them, which 1 think would be a great expense, or 
they would be subjected to a transfer of the car- 
riages or goods. I tliiak the system of loose boxes 
generally could not be carried out, — but that will 
come under the fifth head of the queries ; I have 
spoken with regard to merchandize and minerals, as 
to the expense of removing them from one waggon 
to another. Minerals, if trans-shipped from one Gauge 
to another, would also be broken, coal, for instance, 
would be broken very much, and that would be a 
\ery serious objection to coals being trans-shipped. 
We use every means that we can to avoid trans- 
shipment ; every transfer from one waggon to another 
woduces a certain quantity of small coal that is sold 
Hi a much lower rate in the market than the other 
coal; for instance, in London the small coal is sold 
foCMiuewhere about Hs. per ton, while the large coal 
li wUing for about 20.v. Therefore, besides the 
kbour. Inere is a very great loss in the destruction 
of (li^^irticle* That would apply to coals. Then 
MNUU in large nuneral trains, consisting of 40 or 50 
^^yacm^ of eoali it wotdd take very long time and a 
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great deal of space to empty one into the other. 
You must have spare waggons standing constantly Expend of ex- 
ready for any trains that may come up, and the 
number of waggons that would be required would, I 
think, add very considerably to the expense, besides 
the direct labour. We do occasionally transfer coals 
from one waggon to another, from the very Narrow 
Gauge to the Wider Gauge under ground, but we 
find that the breakage is so considerable that it is 
more advisable to run the small carriages upon the 
large ones than to empty the coals out, the loss by 
breakage is so great 

GlOl. So that you are adopting one of the systems 
proposed by Mr, Brunei for carrying Narrow 
Gauge loads ? 

Yes. Then again, confining myself to the transfer Timber incon 
of goods from one carriage or truck to another, with 
respect to agricultural traffic, timber would be 
exceedingly inconvenient to transfer from one car- 
riage to another. Timber is generally conveyed at 
a very low rate of charge. The transfer from one 
carriage to the other would add very considerably to 
the expense ; it would have to be taken out from one 
truck to the other, which would be extremely incon- 
venient and expensive. With respect to grain and 
sheep also, which would have to be put from one box 
to another, it would require a very great deal of time 
at the station, and it would require a large quantity 
of spare carriages, and it would be extremely incon- 
venient to do it, so much so that I think, with regard 
to this sort of traffic, which is carried extremely low, 
it would be the means of driving it oti* the line, the 
cost being so great ; at any rate it would very much 
enhance the cost of conveyance, which is not desi- 
rable, if it is possible to prevent it. 

0102. It is said that cattle are very unmanageable 
when they are once taken oflf the Railway, have 
you witnessed that ? 
Yes, frequently. I am a director of the New- 
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castle and Darlington Railway. We convey a very 
large quaotity of cattle, in some instances 1200 head 
of cattle a week, they are extremely wild when they 
are turned out, they require a considerable time to 
get cooled down. I should say generally, that with 
regard to passengers, carriages, horses, cattle, mine- 
rals, and timber, they would all have to be trans- 
ferred from one carriage to another, yon cannot have 
a system of trans-shipment composed of loose boxes, 
all those articles would necessarily have to be trans- 
ferred from one carriage or truck to another* It is 
practicable to have a system of loose boxes for mer- 
chandize generally with the exception of those that 
I have named, but with regard to that system I 
should state that we have in the Nortli of England 
tried the system of loose boxes with reference to 
coals, and have not found it to answer. I have al- 
ready mentioned the destruction of coals by emptying 
them from one waggon into another ; and as the value 
of coal depends so much upon its being kept large, 
we have resorted, I believe, to every expedient in 
order to prevent breakage ; we had at one time a 
system of loose boxes put upon the waggons in the 
pits, and sent down the railway to be afterwards put 
into the barges sent down the river, and then lifted 
by machinery and emptied into the ship. 



G103. Can you mention any collieries where that 
mode was adopted? 

This was done at Washington on the river Wear* 
At North Hetton, too, loose boxes were used, and it 
was found that the inconvenience of sending those 
boxes, and getting them to the different collieries 
again was so great, that it was obliged to be aban- 
doned. It is now done by having common waggons, 
and taking the coals by those waggons from the 

{)it to the river and emptying the coals out into 
>oxes placed in the barges ; those boxes remain in 
the barges and are then sent down the river, and are 
lifted out by machinery and then put into the ship. 
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There was every motive for lifting those boxes out Mr.N,wood. 
of the barge and putting theni upon loose trucks, Looac-box 
and taking them in that way up to the collierv, ^^^^^^ '^^^^ •* 

,1 ^ '"P 111 "^ F *. Ill ^ North HctU>n* 

the transition would be so easy, it it could be prac- 
tically carried out. But to show the opinion of the 
people who are conversant with the trade generally 
upon that point, I may state that in every case 
where it is advisable to take coals upon narrow 
lines under ground, to be afterwards sent down 
lines of a Wider Gauge, which we find is the case 
very generally, the system of loose boxes has been 
abandoned. It is not practicable to carry the wide 
lines into the workings underground, and therefore 
we are obliged to convey the coals out by narrow 
lines into the main roads under ground, we use a 
larger description of carriage, and a Wider Gauge 
in the main lines under ground than we do in the 
workings where the coal is worked, and hence the 
necessity of a change of Gauge. 
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61 n. I do not think I can give you a more prac- 
tical illustration of the inconvenience and expense 
of this plan than by stating that there is now no 
carrying of narrow carriages upon the Broad Gauge 
in any other way than under ground, where the 
peculiarity of the situation compels its use, and that, 
m every case where it can be avoided even at con- 
siderable cost, the practice is abandoned. 

6 122, Can you state what were the objections which 
prevented it? 

The inconvenience of having loose boxes. In the Procticai diai- 
first place the loose boxes to be strong enough in onJ^^t^JS!!L 
tlteraselves to carry a toad of coals must be of very 
much hirger scantling than if affixed to a body, 
and then the difficulty of keeping loose boxes in the 
proper shape unless they are very strong, is very 
great, and the expense of putting them upon the 
trucks is also very considerable. Where there is a 
large quantity of coals, you must have a great many 
sidings, and a large number of frames and wheels, 
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to be certain that you can get all the boxes put on, 
then you must have an establishment of men to 
run them backward and forward, and all this is ex- 
Tniniferof trcmcly inconveuient and expensive* My opinion 
be em^^^ed r' decidedly is, that if it is advisable to adopt a system 
emptying from of railway which requires transfer from one Gauge 
aSothVr^"*^*^ '° *^ another, with regard to minerals they would cer- 
tainly have to be emptied out from one carriage to 
another. 

6123. By lifting and canting them over? 

Yes, by machinery lifting them and emptying 
them out. I thiok the system of loose boxes would 
be so inconvenient and attended with so much ex- 
pense, that it would be more advisable to sufler the 
loss from the breakage of the coals rather than to 
adopt the system of loose boxes. 

6124. I understand from you that loose boxes at 
Washington colliery and other places have been 
used ? 

Loow boxes Yes: on the Wear, coals were shipped in barges 

donedonthe to be takcu dowu irom the Haiths to the harbour 
^^^' at Sunderland, and the breakage being consider* 

able, a general system of loose boxes placed in the 
keels was adopted, having a steam - engine at 
Sunderland, either upon the shore, or a floating one 
to transfer the coals from the boxes to the snips. 
It was tried by some of the parties to send the boxes 
to the collieries, but such was the inconvenience 
that this was abandoned, and the breakage was sub- 
mitted to rather than send loose boxes to the 
colliery. 

intcriiiciiig of 6142. I feel quite convinced from my experience 
j^Sbit^ that the interposition of one Gauge with another 
would be very objectionable, I think it would be 
attended with inextricable confusion. 

6165. Upou the Newcastle and Carlisle, from the 
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number of curves on that line we found it desirable ^^^ ^' ^^^* 



to try whether we could have one loose wheel and Loo»e wheel 
a fast one, with a view of lessening the wear and J^^^** 
tear, that system was tried not precisely in the way 
Mr. Brunei has proposed it, but in efl'ect practically 
the same. 

G136, Was it tried with the telescopic axles, or 

had one wheel no more than tlie depth of its 

nave ? 

The axle was turned very accurately, and then 
there was a groove cut in the axle, the nave of the 
wheel was bored to fix the axle, and a groove cut 
in it, and then a piece of steel interposed between 
the groove of the axle and the wheel, so that the 
wheel could move in and out, and not turn round the 
axle. 

6157. Then, when you say one loose wheel, it was Telescopic 

not loose in the direction of turning, but it slid 

outwards ? 

Exactly ; it was not a loose wheel to turn round, 
but a loose wheel to move inwards and outwards, 
expanding like a telescope. 

6158. So that it slid upon its axle, without revolving 
upon its axle ? 

Just so ; we found that the carriages in that case Can-ingeagot 
were very liable to get off the road, and we had ***^*^**~'**^' 
several instances where they got off the road. 

6164. The risk or liability to run off was so fear- 
ful to contemplate, that we abandoned it at once. 

6167. I have tried different plans of loose wheels, 
in order to counteract the friction underground where 
the curves are so small, but we cannot get them to 
remain on the rails ; and we prefer to submit to the 
additional friction of the wheels upon the rail sliding 
round the curves, to having them loose and liable to 
get off. 
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6168. There is every motive undergroimd, with so 
many cLir\^es, to try loose wheels, but ive cannot 
accomplish it* 

6260. With respect to the original question of Break 
of Gauge, do you think it likely that the bodies 
of passenger carriages can ever be shifted with 
advantage from one truck to another — pas- 
sengers and all included — as upon the French 
railways? 

I think it is not advisable to do that, I thhik any 
accident happening would be of a very much more 
fatal character, in that case, than if the carriages 
were strong and firmly fastened together, 

6271. And that operates so powerfully, that the 

selection of a train in which the carriages are 

not changed is thought a great point, by ladies 

more especially ? 

Yes ; we find that in the express train going right 
through to London, although the fare is higher, the 
passengers generally, and ladies in particular, prefer 
those trains to paying a less rate, and changing the 
carriages upon the road. 



tlk« two 



6169. What do you consider to be the chief advan- 
tages and disadvantages comparatively of the 
Broad and Narrow Gauge ? 

The first point is with respect to safety, — that is 
an important question ; and my atteotion was very 
particularly directed to this, in an inquiry that I 
made on the Great Western Railway on a former 
occasion* I found it necessary, in 1838, to investi- 
gate the different motions of the carriages, with the 
view of ascertaining what really did constitute safety 
upon a line of railway ; and for that purpose I got 
some instruments made to ascertain the different 
motions of the carriages. 
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G17;J. I should observe, with respect to the rock- ^^' ^' ^^^* 
ing motion, that it will be seen that it is next to no- 
thing, for the line traced by the indicator is in almost 
a straight line. This diagram shows the motion 
longitudinally or pitching ; and there is more motion 
than the rocking. The rocking motion is caused SAfety. 
only by variation of the rails. — the other motion is 
caused by the pitching of the carriage up and down; 
but* looking at the three diagrams* it is clear that 
almost the whole motion of the carriage is the oscil- 
lating horizontal motion, and not rocking nor yet 
pitching. 1 think that these diagrams indicate very 
important results in the question before you ; because, 
if the principal motion of carriages be a horizontal 
oscillating motion, then the width of the Gauge has 
nothing to do with the motion of the carriages, — the 
motion is irrespective of the width of Gauge, and 
that is very important in the consideration of this 
subject. Vou may go down the Great Western 
Railway, and find a very smooth carriage with very 
little motion ; or you may go down in a carriage, 
and find the motion very considerable. I went down 
the Great Western a short time ago, and I found the 
motion very considerable. It is quite clear, from 
these experiments, that the chief motion is a hori- 
zontal oscillating one. It is shown also, by these 
diagrams, that velocity has a great deal to do with 
the motion of the carriages. For instance, between sp«ed. 
the 4tst and 42nd miles, with a speed of 9 or 10 
miles, the oscillations vary from 13 to 17; whereas, 
at a velocity of 30 miles or upwards, they vary 
from 40 to 50, In my opinion, those experiments 
are conclusive as to the sort of motion of railway 
carriages; and I think that, at a very high rate of 
speed, the inability of the wheel to adapt itself to 
the straight line, is the cause of the motion, I think 
that any obstacle striking the wheel throws it from 
side to side, and that the greater the velocity the 
greater is the tendency to throw it from one side to 
the other, and the greater the difficulty of the cone 
to preserve a straight line ; the motion is therefore a 
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Mr, N. Wood, continual dragging from one side to the otber, at 
high rates of speed • 

6176- Would not that motion he increased by short* 

ening the length and increasing the width of 

your carriage? 

1 think the tendency to produce that motion is 
increased by increasing the width. I think that the 
motion is produced by the wheel striking some ob- 
stacle upon the rails, for instance, the joints. If a 
wheel strikes the joint, then that wheel is retarded, 
and the other moves on, and this produces a serpent- 
Hke motion. Now the further that the wheel is from 
the centre of motion, the greater eftect any obstacle 
strikiiijj; the wheel would have upon it, therefore I 
tiiink the wider the Gauge the greater would be the 
tendency to that description of motion. 

tfl77. What influence would the distance between 

the leading axle and the trailing axle have upon 

that motion? 

I think the length of the carriage would have a 

tendency to check it, therefore a long and narrow 

carriage is the least acted upon by that motion, but 

a louf? carriage in any case is preferable to a short 

one as a check upon this kind of motion, 

tU7B. As regards the question of safety generally on 

the dilferent Gauges, are there any other matters 

which occur to you ? 

1 think, as regards safety, the oscillating motion 

Innnu that which has the greatest tendency to throw 

the enrriages off the line, and as that oscillating 

molituv is^. an 1 stated, irrespective of the width of 

tlU Umugo, 1 think the one Gauge is just as safe as 

tll# CrthW* Those experiments show that there is no 

nvkinu iwotton of any consequence, if there had 

btH^nanvnHking motion, of course the Broad Gauge 

nrt^5t^iUin»^ a wider base, would have been safer in 
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that respect* but as there is, practically^ no rocking M r. n. Wo 
motion, I think it is scarcely an item in the consider- 
ation. The danger evidently arises from the carriage 
getting into an oscillating motion, and as the one 
Gauge is just as liable to produce this motion of the osciiiauou, 
carriages as the other ; indeed, as the Wide Gauge is 
more liable than the other to throw the carriages 
from side to side, by reason of the wheels being 
further distant frtfm the centre of motion, 1 think tlie 
carriages on the wider Gauge rather more of the two 
liable to jump the rail by such oscillation. 1 do not 
think it is a correct mode of estimating the compara- 
tive smoothness of two hues to take an accidental 
journey in the carriages on the two Gauges, because 
both cases ought to be precisely the same ; they 
ought both to be on longitudinal sleepers, or both 
upon transverse sleepers. 

0180. If the two rails are independent of each Cfimporarive 
other, as the longitudinal sleepers are, the one side ^*i^*"^ "***"'** 
may be elevated when the other is not elevated, and 
therefore a rocking and finally an oscillating motion 
is prodiired, to whicli I attribute the increased motion 
on the Wide Gauge. I had not been upon the Nar- 
row Gauge at so high a rate of speed as that at whicli 
I travelled upon the Great Western (I believe in that 
trip we went two miles in 112 seconds, which is 
about 64 miles an hour), but very soon after, finding 
that they had got a very large engine upon the Great 
North of England Railway, antl being desirous to 
try the effect of a higli rate of speed, I got the di- 
rectors to allow me to make the experiment, and to 
have this engine ready and a train of carriages (the 
same number of carriages as there was on the Great 
Western when I went from Darlington to York in 
about 47 minutes, the distance being 45 miles). On 
some parts of the road we went above CO miles an 
hour, and the motion was certainly very much 
smoother on that occasion upon the Narrow Gauge 
than upon the Great Western. 

0183, What was your load ? 
Seven carriages. 



^jr ciiorse of traffic, I should 
m at practicable speeds, say 

the one Gauge as upon the 
I think is too high a rate for 

1 safety. 

that you considered the two 

iiir a speed of 43 miles an hour, 

them equal for a speed of 60 

wmtf 

ilftlj is just the same, I should not 
» duger at 60 miles upon the N arrow 
M the Broad Gauge, 

Uiiok that this speed upon either is 

(k that it is expedient, or that the 
comfortable at those high rates of 



%(i^l0t lliat you consider that when you go 
^ Hi % Vwd of 00 miles an hour one Gauge 
ir advantage over the other T 



;ij| wiHild not be consistent with pru- 
%^\siem upon an imaginary rate of 
. lliMt 40 miles an hour is the utmost 
to speculate upon* Above that 
* tlie limit of judicious tra- 



v^* ^k^vrate man should want to run 
^^ Ml iK>ur. you would recommend him 

'W ^ IMM likely to accomplish his 
Uian the Narrow. 
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6209. But not with greater safety ? 

Not with greater safety. I think he is as lia- 
ble to break his neck on the Broad Gauge as tlie 
other. Of course the Great Western Company com- 
menced with the view of accomphshing a higher 
rate of speed ; that was not the object of the Narrow 
Gauge Companies, they set out with a more mo- 
derate rate of speed, and their engines were adapted 
for it, and therefore when it was found advisable on 
the part of the Great Western to increase the rate 
of speed, they were prepared for it, and the Narrow 
Gauge people were not. 

6228, The rocking motion is so trifling that it is 
really not of any moment. We are very apt to 
attribute the oscillatory motion to rocking, because 
it brings the body into an apparent rocking sort of 
motion, but it is quite clear that the motion is 
horizontal. 

6229. You mean the human body? 

Yes, and people are more disposed to suppose 
the motion is a rocking from side to side, whereas 
it is only the horizontal motion* 



Mr, N. Wood, 



Sftfety. 



6133. In the North there were at one time d if- Y/q^^^ 
ferent widths of railways and different Gauges, but 
now parties have seen the necessity of making them 
all of one width. 

6135. In some cases it was found advisable to ifeecMityof 
send coals from one line to another; for instance cattST^TO^ 
Lord Londonderry's railways, and Lord Durham's rtuceduni- 
railways, were of different widths, they both went n'^cmimi'jwJJs' 
into the same districts^ and it was found that in the ofthenonh. 
course of conveying coals, sometimes the coals 
might come upon one line, and sometimes upon the 
other, and it was therefore found necessary to make 
them all of one width. 

6151. It appears that the schemes now in agita- 
tion will bring in the west and south-west of 
L 2 
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Ei^aod« two or three shifU of Gauge |>etween 

SouihamptOD aod IHymoath ? 
I am qaiie sure that if they come to conduct any 
luse extent of traffic upon those lines they will 
ted that they must hare one Gauge ultimately ; I 
tllmk the iocooTeDieoee will be found so great of 
difiureal Gauges being carried into the same 
hicftlitj, that they will tind it to their interest, as 
we kmye done in the north, to make the railway of 
mmt unifbrn] Gauge, 



cilSO. You do not think that outside cylinders 
are indkfyeiisable in order to get high velo- 
cities uid gitml power on the Narrow Gauge 
lian! 
I llMik fgweii with outside cylinders are better 

tIMpiittt for Moooiny than engines with inside 

MMi t think llieie is a greater quantity of dead 
iiWii|llt ii|WM^ tlie Broad Gauge tlian upon the 

»«ir. Y^l^ktMlu ntl load? 

I think that the two engines would inke the same 
\w\ huid at the sivine rate of speed. Tfic gross load 
Houid hv diirertiit, but then there is a *4:ri ater weight 
ul' iIimhI Hinterials to be taken upou the Jlroad Gaucre. 

I mlviHirtaliiH opinion not merely upon supposition; 
il WHH iviie t>r the objects I had to ascertain in going 
liilii iIh^ imiuiry on the Great Western Railway in 
\tVM\, wht^tlier t lie Great Western engines could take 

II tniin with the same expenditure of fuel^ as the 
niyiiii >* upon tlie Narrow Gauge, and the result of 
(httf iui|uirv was, that engines of a lower power of 
rvapoi ution on the Narrow Gauge took the same load 
lit Ihf^ HUiHi^ rate of speed as the most powerful 
ttngiiHM upon the Uroail Gauge. 

tllltN. (\ml*lyuii not reduce the dead weight of the 
CJreiit WeHtern to correspond very nearly with 
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the dead weiglit of the Narrow Gauge Hnes ; the Mr. n. wood. 
carriages of the Great Western are much more 
heavily constructed, and unnecessarily so per- 
haps ; you miglit reduce that dead weight? 

1 think the extra width almost compels you to have 
an increased section in the timber. 

6236> Then you assume the position that the Narrow 
Gauge lines carry, in their carriages, as much 
weight upon four wheels as the road ought to 
bear ? 

1 think so ; and if it is necessary to have six wheels^ 
six wheels can be put upon the Narrow Gauge just 
the same as upon the Broad, and in fact they are 
upon some lines. 



0280. You have stated that on the Broad Gauge they Foweraad 
could, if they wished, get a fire-box as long as 
on the Narrow Gauge, and wider by several 
inches than they now have. Would not much of 
the power which this additional width of fire- 
box confers be absorbed by the greater weight of 
engine and tender it would necessitate ? 

Yes ; I have stated before, that it does require a 
larger fire-box upon the Broad Gauge to produce the 
same result as a smaller fire-box upon the Narrow 
Gauge, and 1 stated, I think, that the eugines on the 
Narrow Gauge, with less width of fire-box, would 
convey the same net load, 

0281. I tliink the power of the engines at present 
is quite soflicient for any load tiiat it is prudent to 
put upon the rails. 

6282. In fact, that is tlie limit, in your estimation, 

within which the power ought to be applied, 

namely, what the rails ought to bear, and what 

the traffic of the country would require? 

That is just the limit which I should assign in the 
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' ^' ^'*^' decision of this question ; not the power which you 
could make your engines, but what weight it is desir- 
able to put upon the truck, and what load it is 
desirable to convey* 

6283* And you can easily find the power to move it? 
You can easily find the power, in either case, to 
move it. 

6284. At any prudent velocity ? 
At any prudent velocity. 

6219, The extra width in the fire-box got by the 
Broad Gauge is not more than equivalent to the extra 
resistance of the dead weight, which is greater upon 
the Broad Gauge than upon the Narrow. I think 
that the limit of speed and weight should not be that 
which is determined by the power of the engines, but 
should be that weight and speed which it is advisable 
to travel with upon public lines of road. That is the 
limit which should be assigned in judging of the two 
systems. I think it would not be a correct mode to 
go upon any imaginary case, the questions are, what 
weight is it advisable to take upon a truck? what 
number of passengers in a carriage ? and what should 
be the load per train ? 

6232, I think it is more correct, in comparing the 
two Gauges, to set out with supposing that you get 
the same power of engine upon each line, there is no 
danger in laying down the rule that you attain a rate 
of speed beyond which it is not desirable to go upon 
either Gauge, that you have got the weight of a train 
of goods beyond which it is not advisable to take ! 



Opfnion of 
Cimii|r«. 



6238. You are disposed to conclude that as the rail- 
way system becomes more developed, and there 
are a greater number of lines and a greater num- 
ber of branch lines, the Narrow Gauge will be 
still more applicable to the traffic of the country 
than the Broad Gauge? 
That is my opinion ; I think that the question 
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ought to be considered with reference to branches Mn y. wood, 
being carried into every district, 

6239. With reference, in fact, to the wants of the 
locality ? 
To the wants of the locality and of the country ; 
we find that the moving about of those large trucks 
capable of carrying a very heavy weiglit, would in- 
volve an expense of establishment that it would not 
be advisable to entail upon the country w^hen the 
system is extended into every town and village. 



Economj. 



Narrow G&oge 
morC! adapted 
to economy itk 
u commercial 
point of view 
than Broad 
Gauge. 

Limit put la 
weight to he 
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6240. Then, if the whole system of railways in this 
country were now under consideration pre- 
viously to construction, you would not recom- 
mend the Broad Gauge in preference to the 
Narrow ? 

No, I should not. I think the Narrow Gauge is 
more adapted to economy, in a commercial point of 
view, than the Broad Gauge. 1 find that in several 
cases of recently constructed railways, there is a 
limit put to the weight that is to be conveyed, it is 
one of the stipulations in the rules, that the weight 
shall not exceed a certain amount, 

6241. Is that a wise stipulation? 
I think it is. 

6242. Do you think it conduces to economy and 
safety ? 

I think so. I think to economy especially. Of J''^'^'*^**'^ 
course the Wide Gauge being constructed upon a irone^ca?-** 
larger scale, that limitation would be higher upon it ^^^^^^ 
than upon the NarrowGauge, buti think that the limit 
of 5 or 6 tons upon one carriage is a judicious one, 
I think that the weight beyond that, commercially 
coTisidered, is unwieldy and unprofitable- 

0243. And destructive of the road ? 

Destructive of the road and difficult to move about- 
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Mr. N.Wood, 62i4. With reference to the engines in comparing 

the Broad Gauge with the Narrow Gauge, have 

yon any reason to suppose that the coke is 

used more economically in the production of 

power ? 

I think the construction of Narrow Gauge en- 
crines is more economical than that of the Broad 
Gauge. 

0249. Of course there are engines of all the diffe- 
rent kinds of construction upon both Gauges, but 
the question is» can you construct upon the Narrow 
Gauge an engine with the machinery so disposed as 
to he as economical as upon the other? and I think 
you can. 



Ana of 
nurrow truck 
8« great as of 
broad. 



Ccotiomyof 6253* We have touched upon some of the questions 
under the last head already, but if you would 
favour us with your remarks upon any points 
which have not been mentioned yet, relating to 
it, we should be obliged to you ? 
I think I have said all that occurs to me as to 
the commercial advantages witli respect to mer- 
chandize. I think 1 have commented upon the ques- 
tion in sufficient detail, but I should say generally, 
that you will find, on reference to the area of the 
truck which carries the goods, that in fact the Nar- 
row Gauge truck is just as large as the Broad Gauge 
truck, and the limit is the weight that it is advisable 
should be carried ; that there is no advantage what* 
ever by having a broad base, which the Broad 
Gauge possesses, because we find that on the Nar- 
row Gauge the area of the truck is just the same as 
on the Broad, and therefore there is no occasion to 
have the Broad Gauge to carry a heavier load. 
You can carry, if it is advisable, as heavy a load 
upon a Narrow Gauge truck as you can upon a 
Broad Gauge truck. Therefore, with respect to 
merchandize, it is not necessary to have the Broad 



Broad truck 

not required 
tor merclian- 
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Gauge for that purpose. With respect to mineral Mr, n. Wo 
traffic* we get a weight of 6 tons of coals in a car- 
riage. The carriages now constructed for the Great 
North of England and for the Eastern Counties are 
to carry 5 or 6 tons ; (> tons are now carried on the 
Great North of England. I think in mineral traffic 
6 tons is quite as much as economy would point 
out ought to be adopted. In short branches, as I 
have stated before^ we want a less weight, and we 
are now getting a little experience of the use of both 
in the North, because we are using for the short 
branches 53 cwt., and for the long distances 6 tons. 
1 think C tons of coal is as much as ought to be put into jixiDka 8 tmi« 
any carriage, and I do not tliink any economy would J^^^^'^^^^^r"'**' 
be accomplished by using larger ones. Then, with nage. 
respect to agricultural traffic — grain — you can put 
as many sacks of grain upon a Narrow Gauge truck Narrow truck 
as it is advisable to carry. As to timber, it is eene- ^arn^ umpie 

* '^ o quantity ol 

rally carried upon two or three trucks, in fact, the ti^am. 
length renders it necessary, and therefore an extra 
width is unnecessary. 

6254. It is spread over half a dozen axle-trees ? 

Yes, and there is no advantage in having a wide no ndvantage 
base and a wide area for the purpose of carrying foMimb^ 
timber. With cattle again, you can put as many Narrow ctiuie 
cattle into a pen as it is advisable to put into any tmek iioid^^ 

1 I ■ • • 1 1 T^ 1 ^1 *^ as many on 

pen, whether it is carried upon the Broad Gauge advisabK 
or upon the Narrow* I think therefore, with respect For ai! com- 
to tlie commercial advantages upon merchandize, JTo^aanlpir 
minerals, and agriculture, that the quantity con- »paceonBro«i 
veyed in a carriage is as large as it is found ad- *"^* 
visable to take upon the Narrow Gauge, and there- 
fore a wider one is unnecessary, and being unne- 
cessary and more expensive, is of course objec- 
tionable. 



(1258. Do you think it is judicious to fix 5 feet 3, as 
the Irish Gauge at the present moment, or 
would you be disposed to recommend the Go- 
vernment to fix 4 feet B^ as the Gauge, that 
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being a country where the traffic is consider- 
ably less than in the manufacturing districts 
of this country, and wliere economy ought to be 
an object? 

I think I would not adopt a departure from the 
4 feet 8| in that country. As I stated from the 
experience of improvements in the locomotive, and 
knowing that economy in such a place as Ireland, 
must be of very great moment, I am of opinion that 
4 feet 8i inches would be preferable to a wider 
Gauge in Ireland. 

622 1, So far as regards the accommodation and 
comfort of passengers, the one Gauge is just as com- 
fortable as the otiier ; w iih this exception > that having 
three passengers in width in a carnage is more com- 
fortable than four. 



6231. Of course in the consideration of the ques- 
tion generally, the economy of construction is an 
item to consider. There is no doubt that the Broad 
Gauge is much more expensive to construct than the 
Narrow. Perhaps in long lines of railway that is of 
less consequence, but when the system is carried 
into every corner of the country, and when economy 
will become a very great object^ when you are to 
carry lines into places possessing little traffic, the 
expense of construction will then become a very 
serious consideration, and that system which can 
be constructed at the least expense will be most 
advisable to be adopted, I think on that account 
the Narrow Gauge has a very great advantage. 

6232. Setting out with an engine of precisely the 
same power upon both lines, I think that the eco- 
nomy will be n\ favour of the Narrow, because the 
quantity of dead weight is greater upon the Broad 
than upon the Narrow, and therefore the result of 
the cost of conveying the goods and passengers 
must be in favour of that Gauge which carries the 
least dead weight. 
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Mr. H. P. 

Bniyerak 



Aug. 15, IS45. 



Mr. Henry Pringle Bruyeres, late of the Royal 
Engineers, SyperiotendeDt of the London and 
Birmingham Railway. 



978. From your experience of driving sheep and cattle 
into the vans and boxes, do you think any great 
difficulty would arise at the point of junction in 
removing them from one set of carriages, and 
forcing them into another ? 

From what I have seen I do not hesitate to say, 
that with some of the trains of cattle, consisting of 
50 or 60 loads, (say 15 sheep vans and the remainder 
cattle waggons, containing 1,200 sheep and upwards 
of 200 oxen), the removal would scarcely be accom 
plished in a day. I have been looking on when nearly 
two hours have been occupied in trying to get one 
animal into a waggon after having taken him out. 
This was at the Birmingham Station ; the load came 
from Gloucester; two animals of the six were down, 
and it was thought advisable to take them out before 
they were sent on to London ; they were taken out, and it 
was nearly two hours before the men could get the last 
animal in again. 

979- That, however, is probably an extraordinary 
case — an exception to the general rule ? 

I name it as an extreme case, but we frequently 
find animals very difficult to get in ; and if required to 
transfer them from one waggon to another the diffi- 
culty is increased ; they seem to remember the jour- 
ney, and evince no wish to recommence it by willingly 
entering another pen. We occasionally have to trans- 
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fer cattle at Rugby; they come up, a few loads at a 
iirae, when we have not cattle trains going on, and 
rather than wait for the next cattle train, which may 
not be expected for some hours, the drivers take the 
animals out, and we have extreme difficulty in getting 
them in again ; indeed, we find so much difficulty 
that we would rather send them on with a special 
engine, if there be anything like a train, than have the 
trouble and labour of reloading them. 



Military 
uses of rail- 
iBrays. 



How troops 
mtt ArrftOfred to 
KO by raiJw«y. 



IttlAirMI iMMIf* 



9H3, As superintendent of the London and Birming- 
ham traffic, you have been present at the placing 
of troops of various descriptions in your trains; 
will you be so good as to give the Commissioners 
some description of the mode in which it is done, 
and the time it occupies ? 

At the Euslon station we usually marshal the train 
by the platform, and the troops are formed in line on 
the arrival area in IVont of the station; when the train 
is ready they are divided into divisions of as many as 
the carriages will hold, either 24, 28, or 32, according 
to the number uf seats. They are then marched in, 
The carriage in which they are to be placed is imme- 
diately opposite to the passage; and when that car- 
riage is loaded, tlie train is moved to admit of the 
second carriage ooming opposite to the same entrance, 
and another division of men marched in ; when they 
are seated the same operation goes on throughout the 
whole. I have seen between 300 and 400 men loaded 
and ready to go away in about half an hour. I cannot 
state positively the time, but it did not much exceed 
half an hour from the time when the train was ready. 
I was present when the horse artillery went down to 
Manchester, with half a battalion of the Foot Guards, 
in August 1842. Thai is the only body of cavalry I 
1 have seen loaded ; with that exception, and the re- 
turn of the troops some months after, cavalry have not 
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been moved on the London and Birniiiigham since t 
have been connected with it. It w^as done in a similar 
metliod method to loading infantry. The Foot Guards 
were placed in the carriages on one side of the station, 
and the Horse Artillery on the opposite. The boxes 
were ready at the platform to receive the horses, and 
the moment the troop arrived and dismounted, the 
horses were pot in with their bridles and harness on. 
Two or three boxes were loading simultaneously, and 
the time occupied in loading the whole troop was 
nearly two hours ; there was great diflSculty in getting 
some of the horses into the boxes* There were 50 or 
60 horses with two guns. From the very short notice 
given to the Railway Company (not more than five 
hours) of the intended move of these troops^ tlie Go- 
vernment must have deemed it very important that 
they should be conveyed to Manchester with the 
greatest possible despatch. The troops left the E us ton 
station about ten o'clock at night in two trains, and 
were in Manchester before ten the following morning. 
Had the trains been subject to a change of Gauge on 
the journey, independent of the probability of not 
finding sufficient carriages in readiness at the junction 
station (upwards of 30 second class and 20 horse 
boxes, besides other trucks with the ammunition, &c.), 
a delay of several hours would have been unavoidable. 
Some of the troop horscij were so obstinate in their 
nature, that if taken out of the boxes, there must have 
been extreme difficulty in getting them to re-enter 
others immediately. 
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987. Do you mean to say that nearly two hours were 
occupied v^rith the 50 or 60 horses ? 

Yes; some were very troublesome to get in. The 50orO<>hortefl 
guns were put on trucks in a very few minutes. It J^*'J'i"o'if^\o 
took no more time to load them tlian it does to load a ship. 
private carriage. The guns were put in on their 
wheels; they were unlimbered, and run upon the 
truck ; the gun and the limber went on the same car- 
riage ; they fitted into one another. 
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n™!l*jr' 990. Would it be more difficult than the removal 

which tbrmerly took place at Birmingham, from 

the Birmingham Railway to the Grand Junction, 
at the time when carriages did not run through ? 
piiiDoftnini- Within my recollection they liave always run 
gera afs^" thfough ; and although the passengers get out, and go 
mfnghiim. Found to an opposite platform, and the carriages are 
turned from the line by which they arrive to another 
on which they depart, the luggage remains untouched ; 
therefore the passengers have only to get out and re- 
take their places, the smaller things remain in the in- 
terior of I he carriage, and the larger description of 
luggage upon the top. That has been the practice for 
nearly six years. If a difference of Gauge and a 
break is to take place, I should decidedly say that it 
ought to be at Oxford, and not at Rugby. Rugby is 
the focus of several Narrow Gauge railways, and it is 
a place at which little is likely to be consigned to 
remain ; whatever conies up to Rugby is principally 
going beyond it, 

1074. In the event of troops coming up from the 
north, and crossing the Birmiogham line at Rugby, 
to join the Great Western line at Rugby, the 
carriages in which they arrived at Rugby would 
take them across the line to the Great Western 
station ; and it is assumed that the two trains 
would be marshalled alongside of each other, and 
that the soldiers would march from one Gauge 
across to the other in the order in which they were 
formed at your station upon the occasion you 
have described ? 

I doubt that the men could be transferred from one 
set of carriages to another without being reformed into 
line. We find from experience, that if the troops get 
Officers do not out of the Carriages at Birmingham, there is so much 
allow men to difficulty aod so much time lost in getting them in 
sSu. again, that the comma iding officers do not allow them 
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to leave their seats, and any refreshment the men may 
require is given to them in the carriages, and not out. 



Mr, H. F. 

Bruyeres. 



1075. So that, in the event of a disturbance happening 
in the north, or being expected in the north, and 
troops being required from Exeter or Plymouth, 
a great detention would take place wherever the 
break of Gauge might occur ? 

Certainly ; it would be impossible to prevent it* Do 
it as quickly as they might, I think there would be the 
loss of upwards of an hour with 400 infantry, and 
double the time with one troop of cavalry ; and if the 
baggage had to attend the regiment, it would be a very 
much longer period. If we had had no notice, and we 
had to find carriages, we might, and most probably 
should be, deficient in carriages ; it requires a large 
number of carriages to move a regiment. It usually 
takes about twenty second-class carriages for the trans- 
fer of half a regiment, with the women and children. 
In reference to the removal of troops, I may mention 
to the Commissioners that about two years ago (May 
1843), at the time of the monster meetings near Dublin, 
the 1 1th Regiment of Foot was ordered from Weedon 
to Dublin, and the Commander-in-Chief was desirous 
that the regiment should be moved in one body, and 
in as short a time as possible. The regiment left 
Weedon about seven o'clock on one morning, and on 
the following morning they were in Dublin, having got 
to Liverpool, without change of carriage, between 
three and four o*clock on the afternoon of the day they 
left Weedon. The railway companies were called upon 
rather suddenly to send these troops, and ihey required 
second-class carriages. We had to borrow some of 
the carriages from the Grand Junction, in addition to 
what we had ourselves. The regiment required forty- 
four carriages ; and had there been a break of Gauge at 
Birmingham, we should have had to find the forty-four 
carriages in the first instance, and the other company 
would have had to find a corresponding number. The 
loss of time in the transfer of the whole regiment, with 
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^• y^^ - the baggage, would have been at least three or four 
— !_ hours; and as it was important that the move should 

be made rapidly, this detention might have been of 

consequence. 



Break of 
Qaure at 



1050, In the event of the Gauge being broken at 
Rugby, do you see any inconvenience in running 
the Narrow Gauge waggons upon Broad Gauge 
trucks, conveying them on the top of the Broad 
Gauge trucks ? 

My own impression is, that to run one truck bodily 
on to another will be found wholly impracticable for 
general purposes. 
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1051. Suppose there was a set of empty Broad 
Gauge trucks in a line, and suppose a train of 
goods waggons of the Narrow Gauge was run 
upon tbem, would not that arrangement be con- 
venient? 

Yes ; it might be, with very great delay and labour. 
With regard to cattle, upon one day, the 12th of July 
last, 190 loads of cattle arrived at the Camden station. 
I cannot say exactly the number of those cattle that 
had come from other lines, but perhaps 100 loads out 
of the 190 came from the Midland line, or ftom 
towards Liverpool from the Grand Junction ; and if it 
had so happened that they bad Iiad to be sent forward 
on a Broad Gauge line, it would have been not only 
the inconvenience of unloading and reloading those 
animals at the Junction station, but the Company 
receiving them would have been obliged to have had a 
corresponding number of waggons ready to put them 
into, whereas they came to us in detachments, and all 
we had to find was the engine power for each train. 
With a break of Gauge the animals must have been 
separately transferred Irom one waggon to another, 
and there must have been a stock of waggons in wait- 
ing of each description required. As no previous no- 
lice is given of these trains, it would require an im- 
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raense and almost useless stock to be always kept at ^^'^ "* ^- 
the Junction station. The same objection applies to "'^"^^^'^'' 
the passenger traffic. In the spring of the year I have 
known 25 or 30 carriages of one description or another 
upon a passenger train, and amongst tliem there may 
have been 12 or 15 horse boxes and trucks, with the 
private carriages of gentlemen coming up to London. 
The boxes and trucks have come to us from different 
places. We have had no extra stock at any one parti- No extra atwl 
cular station, whereas at a junction station, with a J'tatLn^*"^**'** 
break of Gauge, there most be a number of each sort 
in readiness equal to the w^hole that we take off. 
Within half an hour another train of similar extent 
may arrive. Then take the great horse fairs in the At horse fain 
north of Ent^land : we have had 105 horses up by one 'jru^'^Jf"'* 
tram from York, and had to assist the Midland Com- bom> boxes. 
pany with the loan of boxes for them. No one Com- 
pany have boxes enough at their immediate dis- 
posal for this occasional traffic ; but they borrow from 
one another. If there existed a break of Gauge, 
then one Company must have a stock equal to the 
whole. 

1063. If a change of Gauge took place at Rugby with Bn^akm 
a view to removing the luggage and goods by '*"'*'*'^' 
means of loose boxes, would it not involve the 
necessity of having the whole of the Midland 
Counties waggons^ as well as those of the North 
Midland, the York and North Midland, and of 
the Great North of England, formed with move- 
able boxes also ? 

Clearly ; because all the Narrow Gauge lines, from 
whence the traffic came, would be liable to the same 
transfer. Supposing a carrier at some distant place to curriers wonia 
load his goods in a waggon not constructed to transfer t^^j^jj"*,'^'"^^ 
the body, on arriving at the junction where the break aifcnt at caci» 
of Gauge existed the goods would have to be unloaded *^'*^"' 
and reloaded into another waggon, a responsibility that 
no Railway Company would like to undertake. The 
carriers would therefore be compelled to have an agent 



Itt 



TBB BAILWAY ST8TEM ILLtJSTHATEB, 



Which would 
cmiry a ion of 
etmh eitfhloen 
miles* 



IncOfiTcmlence 
of Brc'ttk of 
Gauge to m'M- 



mad establishmerit at the junction, in case of this con- 
tiog^icy arising, Oxford would be a better town for 
this additional establishment than Rugby. To give 
the Commissioners some idea of the labour and ex- 
pense of transferring goods, the lowest charge the 
carriers make, one with another, is Is. 6d, a ton* The 
Grand Junction Company charge 2s. 6d. a ton. 

1054. What distance would that Is. 6d. carry a ton 
upon your line ? 

If they were coals, it would carry the coals eighteen 
miles, in point of time, I believe that if one of the 
trains such as daily come up from the north with from 
sixty to seventy waggons, could be transferred, even 
by the moveable box plan at Rugby, the train would 
not be ready to start from Rugby by the time another 
train, on a contiguous Narrow Gauge, would have 
reached Oxford. 

We should require more time to make a transfer 
of troops at Rugby than at the Euston station, where 
we have every convenience for the purpose. I think 
the inconvenience in the transfer of troops would 
be very great : the men on getting out of the car* 
riages mix together, and it takes some time to re- 
form them into line ; they would then have to be 
held oflF into divisions, and if the platform were not 
conveniently arranged, retaking their seats would oc- 
cupy more time than it did at the Euston station. The 
transfer of the heavy baggage, which to a regiment of 
infantry is from thirty to forty tons, would take some 
considerable time. 



1080, How many trains do you start from the Euston 
station in a day? 
Besides the passenger trains which are advertised 
in the time bills, there are four luggage trains down 
and four up ; we are now going to put on another, so 
that we shall have five luggage trains down and five 
up : these are independent of two or three cattle trains 
on two days a week, — viz. Thursdays and Saturdays. 
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Mr. R, CrecMl. 



ftoy, Uif 1845. 



Mr< Richard Creed, Secretary to the Loudon and 
Birmingham Railway Company, 



4914. Do you know at what period of the construc- 
tion of tlie London and Birmingham railway 
the question of Gauge was determined upon? 

I think it was as soon as the Act had been ob- 
tained, or rather previous to the Act ; it had been 
considered in reference to the expense of construc- 
tion, and Mn Stephenson was consulted whether it 
might be expedient to give a little additional width 
to the Gauge, and he stated that any advantage that 
would be derived from a partial addition of width to 
the Gauge above 4 feet 8^ inches would not be com- 
pensated by the great inconvenience that would 
result to the traffic of the country generally from 
having a different Gauge. The advantage was only 
supposed to be a possible degree of accommodation 
to the engine makers in fitting particular parts of 
their engine. 

4926. Do you remember what increase of Gauge 
was contemplated on the London and Birming- 
ham Railway Company ? 

There was nothing specific named, but I can 
say this, that the Company did not contemplate 
going, under any circumstances, beyond 5 feet : 
at least, I never heard any wider Gauge named 
than that. 

4928, Have you, as a secretary of the London and 

Birmingham Company, ever heard it brought 

forward in your official capacity, either by the 
M 2 
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Mr. R. Croed. 
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directors or the officers of the Company, that the 
Gauge was insufficient for the objects of the 
Company ? 
Never. 

4929. From your own knowledge of the working of 

the line and the demands of the public, both as 

regards passengers and goods, have you had any 

reason to regret the adoption of the 4 feet 8.^ 

Gauge ? 

Never, as far as my experience and observation 
go; I sliould certainly not be disposed to adopt the 
Wide Gauge of 7 feet, 

5008, You state that in a fresh country you would 

not like to take 7 feet as the Guage, Have you 

any distinct objection to that Gauge, or is it 

merely that you are satisfied with what you 

have ? 

The objection is, that there would be an increased 
cost without, as fur as our experience shows, any 
commensurate lienefit. That is, in fact, the great 
ground of objection. 



uniformity 
of O&uge. 



4931. I should say decidedly, that the want of 
uniformity of Gauge in this country is an evil. I 
think it would be very desirable tliat the larger 
Gauge should be adapted to the smaller if possible. 

I do not think the converse of that proposition is 
so desirable, because in the first place, I am not a 
convert to the advantages of the Wide Gauge ; and 
in the next place, the proportion of the Narrow 
Gauge to the Wide Gauge is as 8 to 1. 



Break of 4934, You are aware of the great number of schemes 
"''^ that are now afloat for the purpose of extending 
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railways all over tlie country, and you are also 
aware of the mnny points where the Broad and 
Narrow Gauge would come into contact, do you, 
as a commercial man, think that a Break of 
Gauge would be attended with great incon- 
venience to the country; commercially speaking ? 

1 think it would certainly cause delay and in- 
creased expense. 

4i^44. You are, 1 presume, disposed to think that a 

carriage containing 18 passengers is better than 

a carriage containing a larger number, 32 ibr 

instance, and looking at the necessity you are 

sometimes placed under of sending carriages 

with a small number of passengers to a distance, 

it would be more expensive to you to send a 

carriage capabie of holding 32 passengers, than 

one containing 18 passengers ? 

Certainly, that is an argument in favour of the 
Narrow Gauge, as far as regards economy and con- 
venience. 

fi02l* The passengers could be passed through 
perfectly weiL If it were the same Gauge, they 
could be passed tlirough in the same carriages, what- 
ever number of lines might meet at Rugby. 



Mr. K.CrcctI 



of Pftflften- 



4947. We think that our waggon is more conve- Cowyaacc 
liient than a larger one would be, because it admits diw.*"^*^ "*" 
of more convenient assortment for the general wants 
of the traffic. 



4970, Will you state in what way you estimate the ^©nomy of 
work done? Do you estimate it by the number J^,,^^^* 
of tons conveyed, the number of passengers 
conveyed, or in what way ? 
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Mr^m^CnaM. We take it at the cost per passenger, and the cost 
cmmiQm^ per ton of goods. The cost on the Great Western 
^^^Mt'Sin Ka*''*'*'^y ^^ ^^ number of miles run by the engines, 
i^Lniii es compared with the London and Birmingham, is 
JJ^*** as 16 per cent, more by the engines, and 16 per 
cept- more for the cost. It thus appears if you take 
8^6,994, and subtract that from the return given by 
the Great Western Railway Company, and see what 
the dtfierence of mileage is, you will find it 16 per 
cent. If you take on the other hand, the cost re- 
tonied by the Great Western Company, and the 
cost returned by the London and Birmingham Com- 
pany* and deduct the London and Birmingham ex- 
pense for the Great Western expense, you will find 
that that also is 16 per cent. The rehitive cost is 
ihe same, however the account may be stated. 

4977, Is it the case with the Great Western that 
the greater portion of their passenger traffic is 
conveyed over that portion of the line where 
the gradients are the worst ? 

I think, if you look at their returns, it will be 
found that the increase of mileage of passengers, 
^nce they have come into their bad gradients, 
bears no proportion to the mileage which they had 
before. 

b«t 490L Then the Commissioners are to infer from this 
that the London and Birmingham locomotive 
expenses are smaller, while their receipts upon 
ft not greater scale of charges are larger ? 

iijHH. Upon comparing this with the statementa 

preceding, it would seem that there must be a 

^ M ^ iei w *^*^ great deal of deajl weight in the Great Western 

trains? 
That IB precisely the inference that I draw* 
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4989* Can you state at tbe present moment whether Mf. r, creed. 

your scale of charges for goods per ton is greater 

than that upon the Great Western per ton per 

mile? 

It is less considerably, but I would not say how 
much. I have gone through the scale for our pas- 
sengers as w^ell as for our goods, and it is below the 
Great Western. It must be noted that they are 
carriers, and we are only toll receivers. 

5009- In stating the increased cost, does your re- 
mark apply principally to the earth works and 
the permanent way, or to the stock ? 

Not only to the earth works and the permanent 
way, but also to the engines and carriages which it 
is necessary to employ, and which must be all in 
proportion to the increased width of the Gauge. 



4980. We have now engines on our line not so Pow«r imd 
powerful as those that we shall have ; but we have oniLsmc* 
engines now that take 40 waggons with our heavy S^J^ 
loads. 



4982, You consider that the London and Birming- 
ham from the way in which it has been worked 
hitherto, is not a fair specimen of a Narrow 
Gauge line? 

Certainly not. We have come earlier into the 
increased work than we should have done if we had 
not been desirous of giving the public the benefit of 
lower prices than we previously charged. 



4990. Understanding that w ith regard to the general 
scale of your charges, can you give any state- 
ment of the relative receipts and the relative 
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Mr. R. Creed- 
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expenses upon ihu Birmingham and the Great 
Western Railways I 

On a comparison of the statements furnished of 
the mileage of passengers* receipts for coach and 
goods tratBc, and the actual expenses incurred for 
locomotive power on both railways in five conse- 
cutive half years ending on the 30th of June, 1845, 
as extracted from the accounts laid before tiie pro- 
prietors at their respective general meetings, I tind 
as the result that the mileage of passengers on the 
Great Western Railway is 152,B82»315 ; on the Lon- 
don and Birmingham Railway, I44,9O4,0ti7. The 
Great Western mileage is more, therefore, by 
7,977,448 The receipts for coach traffic on the 
Great Western Railway are 1,583,054/, ; on the 
London and Birmingham Railway, 1,640,087/. On 
the Great Western Railway they are, therefore, less 
by 67,033/. The receipts for goods by the Great 
Western Company, as carriers, are 304,943/. On 
the London and Birmingham Rail^^ay, as toll 
receivers, 481, 90U. On the Great Western they 
are less by 116,958/. The expense for locomotive 
power on the Great Western Railway is 189,305/., 
and on the London and Birmingham Railway, 
179,0-26/*; the Great Western expense, therefore, 
is more by 10,279/. 



5040. Should you find any dithcnlty in running at a 
higher rate of speed ? 

I think the difficulty to us, or to any other line 
circumstanced as ours is, would be the interference 
with trains of a difierent rate of speed, not the in- 
ability to master the speed. On every great railway 
that would be a very important consideration. 
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Mr. P. Ckrkc. 



No?. 3rd, 1845. 



Mb* Peter Clarke, General Manager of the Brighton 
Railway Company, previously Superintendent of 
the Midland Railway, Traffic Manager of the 
York and North Midlarftl, and, until it was leased 
by that Company, Traffic Manager of the Leeds 
and Selby. 



515L Have you at all thought of the inconvenience 
likely to result from a break of Gauge ? 

I found great inconvenience while I was in the 
North Midland Company, in the traffic we had to and 
from Bristol up to the opening of the Bristol line, from 
the detentions, loss and mis-sending of packages which 
arose. 1 attribute a great share of it to the change of 
Gauge at Gloucester, 



Sresk of 
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5169. Can you give the course of a heavy goods train 
starting from Leeds; towards, generally speaking, 
to what places are the goods directed ? 

From Leeds the train starts to Normanton. We 
there take up goods from the Manchester hue* Our 
next place is Bansley. 

5170. At Normanton you pick up waggons ? 
Yes. 

5171. You do not receive loads to put into a waggon ? 

No ; we take the waggons, which may be fully or 
partially loaded, destined to stations along or beyond 

the Midland line. 

6180t I tliiuk fully one half of ihe waggons of a heavy 
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Mr. P. crarkc. goods train Starling from Leeds towards the south go 
^ through without being opened, London goods being the 

gT^eat traffic of the manufacturing districts. 

5193. You think that Bristol rather than Birmingham 
should be the point where the break of Gauge 
should take place ? 
Yes ; heavy trains of goods will go through Birming- 

ham» but Bristol will be 'a place of dispersion more 

than Birmingham. 



of merdivi- 



Only London 
tnde ciiTt gJTC 
more than »lx 
toas of mer- 
chandise per 
lo«d. 



Large lotds 
ctiafe and 
iDJure doth* 



5187, Supposing your waggons were so large that they 
carried double the weight of goods, in what way 
would that affect your loading and unloading ? 

It would be detrimental to the trade. I think when 
you get about five or six tons per waggon, it becomes 
Bo large that it is only the London trade that can afford 
a full load. The effect of introducing large waggons 
upon the line would be inconvenient to the trade of 
small towns. The waggons which we were making 
when 1 left the Midland Railway carried six tons each, 
and were large enough for any purpose. That is as 
much as it would be desirable or almost practicable to 
carry in any waggon with advantage to the trade. 
When you get larger quantities in a waggon, the rub- 
bing or chafing becomes much greater; the pressure 
upon the lower goods is greater; and upon manufac- 
tured packages, which are very tightly pressed, the 
chafing of them is such that very frequently damage 
takes place. There is a certain motion in those loads 
going on, and any inequality in the package, by having 
a large pressure upon it, with the motion, cuts through 
the folds of the wrapper, damaging the contents. 

6203. In short, you are of opinion that the larger the 
carriage the greater the damage ? 

Yes ; there is a greater risk of damage by a larger 
bulk being put together. 
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Mr.JfvhnEni*. 



Nov. Orb, 
1845. 



Mr, John Ellis, Deputy Chairman of the Midland 
Railway, a Director of the London and Birmingliam, 
and of the Leicester and Swannington. 
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5768, I have not seen the expedients proposed by Mr. greskof 
Brunei for shifting loads fronfi one Gauge to the other, ^^^^' 
for I have not thought it worth while to go to look at 
them ; but I have no doubt that Mr. Brunei will provide 
something as ingenious as any man can provide. I have 
had a good deal to do with the coal trade, and I am ^^ 
satisfied that the change of Gauge would be nearly a pro^Ibitioo 
prohibition, for it would occasion such an expense tnat 
we should not be able to compete with the Staflbrdshire 
coal field, as we ought to do for the benefit of the public 
and ourselves too, 

5*772. Now take such a time as this, when we are ex- 
ceedingly busy in the Leicestershire coal trade. Sup- 
pose we have sent a train to Rugby with a lot of loose 
Doxes, and that we have removed them on to Mr, 
Brunei's platform, and they come back to our colliery, 
and we want to load them tor an entirely different dis- 
trict ; they are of no use to us for that purpose. If we 
happen to have no trucks but those, tne coal must be 
stacked till we have some from somewhere else. I can 
see nothing but interminable trouble and cost, and in- 
convenience and confusion of all sorts. Then if you 
are to carry the Broad Gauge to the collieries, the confu- 
sion and cost are beyond all calculation. We have all 
the small roads to the collieries made upon the Narrow ^^^ 
Gauge, and we have all our turn-tables upon the Narrow Niimiiiroavig«. 
Gauge. We have miles of rails laid down upon some of 
the collieries. I sold the Clay Cross Colliery, a mile 
and a half of rails, the other day, from the Leicester and 
Swannington, to put down in addition to the present 
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rails, merely for the bye-rails to the colliery j old 35 lb, 
rails that we have taken out as too light. If the whole 
thing is to be changed, all those irjust be swept away ; 
all our roads must be pulled up ; in fact, you cannot 
imagine the cost and difficulty that would arise from it. 

5775- I bave been for many years connected with*rail* 
ways ; the Midland was leased to the Gloucester Railway 
to prevent the Broad Gauge coming to Birmingham ; we 
had had so much trouble with it the summer before. I 
am in some measure connected wilti the worsted trade. 
I live at Leicester ; our wool went to Manchester, and 
all over the country, and we could not get it. The wool 
merchants found that the inconvenience and delay were 
beyond description, in consequence of the change of 
Gauge at Gloucester. That was before we purchased 
the railway. 

5793. There would be no breaking of coal, I imagine, 
in shifting from the Narrow to the Broad Gauge by 
the loose box system ? 

The Midland Counties tried the loose box system 
before 1 was on the Board. The Midland Counties 
Railway is a railway from Rugby to Derby and Not- 
tingham. It was first projected by the Derbyshire 
coal-owners to fight the Leicester and Swannington 
Railway, which had destroyed their trade to Leicester ; 
Loo»eboxe*for *'^^^'' way of Competing with the Leicester and Swannmg- 
ton coal was to bring the coal down the Erewash Canal 
in loose boxes to the junction of the Trent, and to lift 
them by a crane out of the bottom of the boat on to a 
flat truck, which carried two of them ; that went on for a 
year or two, during which time they had an advantage ; 
in fact, the Railway Company charged the coal-owners 
with none of the expenses of the moving, which were 
considerable. But when the Derbyshire coal-owners 
were put on a fair footing by tlie railway, tliat trade en- 
tirely disappeared, and we have either converted those 
loose boxes into fixed waggons, or we have sold them for 
Vorkl^Htmn^ old iron ; we sold a great part of tliem for old iron the 
meiiioffoUy- othor day ; and the whole work stands there as a munu- 
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mcnt of folly to be looked at. Ttie basins are of no Mr^JohnEiib. 

use, and the warehouses are of no use ; the whole thing 

is gone to the dogs ; it is not worth sixpence a year to 

the Railway Company. As soon as this experiment was 

put into competition with other modes of conveyance it 

failed entirely ; and in the course of twelve months after 

that, 1 think it ceased. There may be 300 tons a year 

come there now — certainly not more. 

579G* An eminent engineer has told us that the whole 
cost of shifting at Rugby the entire coal trade of 
that part of the country would be about Id, a ton ? 

But the question is what it would cost the coal-owuers 
to have a new plant for the whole of the trade, 

5797- They say, upon that point, that you must have a 
fresh plant for the Oxfordshire trade ; if you have 
got too much plant noW| you must convert that ; 
but if you have only plant enough for your present 
trade, you will require a new plant for the new 
trade ; and then you must make those loose boxes? 
But just look at a case that will arise every day ; what Tmckifor 



loose boxes 



any 



are we to do with those trucks coming back from Rugby, ^^i^f^J 
when we are so pressed for trucks that w^e do know what other purp<»4. 
to do? We cannot use them to go anywhere else. le^^*^"^^' 
They are useless for the Leicester trade, and they must 
stand by till we want to send them to Rugby again, 

5798. Do you imagine that loose boxes would not work 
upon any other than upon that line ? 

We found so much difficulty in keeping those boxes 
fast that the trucks wore out ; they broke the sides of 
the truck in two ; the trucks got out of shape. We 
tried next making the boxes fast together, and then they 
were so cumbersome that we could not lift them with the 
cranes, and the whole thing failed. 
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Mr.JohnEllid. 

J Uauge gets thoroughly interlaced in ^[^^^ 
111 south-western district^ and should it •a^workfaiir. 
ipproved as a cheaper mode of traction, it 

irk its way farther north by new lines ? 

a matter of business, if they could show it 
r, it would extend itself; but you cannot alter 
* you cannot put down another Kilsby tunnel 
t-iiii^ die Broad Gauge through. I mentioned our 
little tunnel on the Leicester and Swannington ; you 
could not put on the Broad Gauge there ; it is but 
12 feet wide, but it answers its present purpose very 
welL 



Tiuitids c«nno( 
be altered. 



5777. Of course it is in a great measure a commercial 
question, and the Broad Gauge advocates assert 
that they can carry at much less per ton per mile 
than you can upon the Narrow Gauge ? 
I am not at all of that opinion. I think they have very DU«d vantage 
considerable disadvantages, what the advantages are I do olog^io imve 
not know. But the very circunisiance of their being »™»n«»f 

ii'iiii * "^ 1 Ti 1 ^ trucks lc«id(?d 

obliged to haul those immense trucks, whether they are or unloaded. 
loaded or not, is a great disadvantage ; there is such an 
immense amount of dead weight in the return trains and 
in the half-loaded trucks. 



5779- But, notwithstanding that, they have attempted to 
show to us that the cost of the haulage of goods 
trains is only half what it is upon the London and 
Birmingham Railway ? 

That is for you to judge upon ; I am of a very dif- 
ferent opinion ; and I think if Mr. Brunei had not been 
of the same opinion he would not have made such a bar- 
gain as he made for the use of trucks upon the Bristol 
and Gloucester line. I should not think he can show Mechanical 
that he can do it cheaper, and I believe not so cheaply fo"«il[ftii^* 
as we can upon the Narrow Gauge, taking all things into *^^«»^- 
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coasideratioD. As to his mechanical contrivance, I look 
upoa it as absurd. They cannot do anything that we 
cannot do, and there must be an expense that falls some- 
wfaere^ and we know, as men of business, who must 
pay for it ; there is no question that the consumer must 



5776. I do not think anything can be done upon the 
Broad that cannot be done upon the Narrow Gauge. I 
«n disposed to think that if we were beginning de 
mvcOy and a council were held to consider the best 
Gauge, we should have it a little wider than the Narrow 
Gauge, but that we should not go to the Broad Gauge, I 
am satisfied. 

57B2. I am not disposed to recommend to the Mid- 
hud Board to increase their own Gauge to 5 feet or 
5 feet 6 inches ; if I were to recommend anything it 
would be to put two more lines down in addition to the 
two they have. 
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Mr. Wyndham Harding, now connected with the Mr, wynaii«m 
London and Birmingham Railway, late manager Hording. 
of the Bristol and Gloucester (a Broad Gauge line) 
on which the only Break of Gauge which has yet 
occurred, namely, that at Gloucester, is found ; pre- 
viously General Superintendent and Secretary to 
the Glasgow and Greenock (a Narrow Gauge Rail- 
way), educated as a Civil Engineer, 



4431, From your experience of the Gloucester Station, Br*&k<»f 
are you of opinion that the want of an uniformity ^'** 
of Gauge is an evil of a serious description ? 

Yes, I think, when regarded in connexion with the ad- 
vantages whicli railways ought to afford, it is of the most 
serious possible description, I have formed my opinion 
on what was daily brought under my observation with 
regard to all descriptions of traffic, and I should say that 
the want of uniformity strikes at the very root of tlie ad- Wmi of imt- 
vantages which railways are calculated to afford ; because w^J'^,ie"tmy^ 
among the peculiar advantages of railways is punctuality punciuaiity, 
as well as despatch, whereas when you have a Break of 
Gauge it is quite impossible ever to insure punctuality, 
especially with goods, and for reasons which I can stale 
to ihe Commissioners, and which 1 think will place it be- 
yond a doubt ; it certainly has been so at (jloucester. 

4432, We shall be glad to have all your reasons in the 
fullest detail, as we understand you have turned 

your attention very closely to the subject. 

Perhaps you will allow me to enumerate the difl'ereat 
descriptions of traffic and how tliey are affected. In the 
first place, as to the passenger traffic, it is clear that 

N 
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there must be great inconvenience in taking a passenger 
out of one carriage and moving him with all his articles 
of luggage and all that accompanies him into another 
carriage, that is evidently an annoyance to a certain 
extent, and gives rise to delay as far as passengers are 
concerned (supposing you have nothing but passengers 
in a train) of between a quarter and half an hour on the 
average, but then horses and carriages always accom- 
pany passenger trains, and the delay is thus increased. 
With norses there is a risk of injury ; and I hare known 
two or three hours even occupied in getting a restive 
horse into a truck. Very often the owner is with the 
horse, and be is unwilling to let the train go unless the 
horse is in it. With regard to a carriage, the same 
thing occurs ; the men may injure it in getting it on 
and otT, and the owner is discontented and complains 
if the train goes without it, and that gives rise to further 
delay than takes place where you have only passengers to 
change. But with regard to merchandize, the evil 
assumes a totally different character : you stop your 
train ; you have to take it to pieces and to disarrange it, 
to unpack the goods and repack them, and put them in 
other trucks of a diflerent capacily and consequently take 
an inventory of the whole as you pass them over ; it is a 
work of great lime and requires the greatest possible 
care. Then you have to pack them up again and send 
them off ; this also costs a great deal of money, and 
occupies a great deal of time. The goods are continually 
injured, and wrongly invoiced and misdirected, and it 
must always be so when the work is to be done in a 
hurry* But it is especially hurtful looking to the irregu- 
larity of the traffic to which it gives rise ; and I will give 
this statement with the permission of the Commissioners, 
showing how irregularity must exist in consequence of 
the fluctuating character of the goods trains on all lines; 
there is no sort of average of goods trains, it varies day 
by day. I will read out the goods in the trains which 
arrived at Gloucester last week, taken by accident : — 
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October 20th 
October 2l8t 



Tods. Cwt. 

124 4 

34 17 

6 9 

64 1 



Mr. Wyttdhun 
llardliig. 



On one day, therefore, the train which was 124 tons, i^ 
suddenly, without any apparent reason, reduced to 5 



tons. 



October 22nd 



23rd 
24th 
25th 



Tons. 

6 

147 

20 

48 

28 

127 

a 

42 



Variation in 
loads of goods 
trains. 



un- 



Cwt. 

16 
14 
12 
S 
3 
6 
16 
14 
Now, in this week the fluctuations appear to be 
usually great ; but they are always oi this character, 
though not always to the same extent. It is quite cle^r 
that with work fluctuating as this does it is impossible to 
fix any average force, with a view to economy, which 
shall be equal to the greatest amount of work ; one day 
you will have half your porters standing still, and the 
next day you will have more work than they will possibly 
be able to do. 

4438. Do you happen to know the gross load on each 

train ? 

I shall be able to give you that. Now the expense of Expense of 
work conducted under these circumstances is very greftt ; Snli^tt^u 
great is a vague term ; it approaches to l^. per ton, the • *•*• 
mere expense of porterage and shifting ; but that doe9 
not by any means represent the real expense connected 
with it ; for instance, if your goods are three hours longer 
than they ought to be in goin^ to Bristol, the cart9 are 
waiting there and doing nothing, expecting goods that do 
not come; and, above all, you thereby lose a great quan- 
tity of the traffic, because people will not use that con- 
veyance which is so irregular if they can get any other, 
and this is equivalent to expense. 

n2 
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I) directly, but it is clear that there Mr. wyndham 

iderable divergence at Rugby, and the °^' 

iiages that are sent through may be re- 
.j indication of the convenience wnich the 
iiso system affords to the public. I would 
iliat the difference between a Break of Gauge 
ling at Rugby, and no Break of Gauge, and still 
same convergence taking place, is this, that if 
.re were no break as soon as ever the traffic coming 
;iirough or into one channel became of any importance, 
immediately the remedy would be applied of sending 
the carriages through ; whereas, if there were a Break of ^^^J^^ '**• 
Gauge, the greater the traffic the more the inconve- traffic' tue 
nience of shifting would be — in the former case the fn^n^/eniaice 
shifting which would take place would only be where 
the traffic was inconsiderable; whereas in the other 
case, it would be more felt as the traffic increased. 

4442. Still there is reason to believe that all the great 
lines will have various branches, and that there 
will be more trunk lines communicating with them, 
and it does not, therefore, seem fair to assume that 
it will never be possible for the London and Bir- 
mingham, or any Company to supply carriages 
throughout, consequently you must be subject in all 
probability to a change of carriage at Rugby. At 
the present moment the Great Western Company 
change carriages upon their own line at Swindon 
and Didcot, and wo are informed that no inconve- 
nience is complained of if it be felt. Are you aware 
that those changes do take place ? 

The difficulty of trans-shipment which must exist 
where you have exceedingly large carriages, such as 
you have upon the Broad Gauge, is generally remedied 
as soon as possible, as far as first-class passengers are The mconvc 
concerned ; the inconvenience remains to the second- ^nd-dast*'" 
class, and their complaints are not regarded so much as paasengen. 
those of the first-class; that gives a sort of reason 
why complaints are not heard so much in some cases 
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^'»TXl?^ "* as in others ; but it \s quite clear that, though it may 

naming. . . i i * j - n i* .^ -. • 

— — _-! — . be impossible to send carnages m all directtons, it is 

infinitely more difficult to do it where you have a large 

vehicle holding twice as many people, and occupying 

twice as much space than where you have a smaller 

vehicle. 



4443. Tlien you are disposed to think that, with the 
description of railways we shall have for the future, 
the smaller the carriages the greater the convenience 

Small farHiireft ^'^'l ^^ ^^ ^^^ public at large ? 

bm'out^ifficr For the branch traffic undoubtedly. 

4444- Because you afibrd greater facility to the passen- 
gers that are to be carried through ? 

Yes ; you accommodate your railway to the passengers 
that you have to carry ; there is an advantage in that 
in regard to economy and convenience. 

4445. You speak of the inconvenience of the change 
of truck in the case of private carriages where a 
Break of Gauge occurs ; would not that be re- 
medied by allow^ing the passenger trucks of the 
Narrow Gauge to be carried upon the trucks of 
the Broad Gauge ; it merely adds to the dead weight, 
and there is no great loss of time ? 

Possibly with reference to private carriages such an 
arrangement may be admissible ; but it is not admissible 
with reference to goods trucks in my opinion. As it is 
we have considerable fear very often from the light lash- 
ings which attach a gentleman's carriage to the truck ; an 
accident very rarely now happens^ but still it is sometimes 
hardly safe ; if the I rain were sutldenly brought up by any- 
thing like a collision, there is no knowing wiiere a private 
carriage would be found afterwards^ and that danger 
would be increased if tlio Narrow Gan*>'e railway truck 
and gentleman's carriage were perched on a broader 
raiiwav truck. 
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objectionable ; 
involve two 
kinds of stock. 



inconvenience of removing ^^'Hl^^int***"^ 

.«' to the other, does not that 

jiiestion of the cost of removal ? 

"^^ '»os, I think both to the Company 

'^'*"*^N..^ ri'ts the whole advantages which the 

lilord them. It affects the revenue of 
ill the traffic of the district, 
not think that any mechanical arrange- 
ling of wheels capable of running on both 
II accomplish the object for which they are 
;iiid my reasons are principally these : I do not 
say that it is a matter of difficulty to shift the 
•I a carriage from one carriage to the other, I do 
[link it is. 1 think I have myself designed a machine, shifting bodies 
• r other people have no doubt done the same, which 
ovorcomos the difficulty to a great extent, perhaps alto- 
*reiheT ; you cannot be sure of this though till you have 
worked it for a few months or a year ; but, as far as the 
model goes, it appears to have overcome the difficulty ; 
but the reason why I think such arrangements on prin- 
ciple never can generally applv, is this, that they involve 
two sorts of stock, one tne ordinary or permanent stock, 
if we may so call it, and the other the shifting stock 
capable of undergoing this process of trans-shipment. 
It also requires the concurrence of a great many Com- 
panies, not merely to consent to such stock being built, 
but to their continually, even daily, and all their servants 
taking care that it is used as it is intended to be used, and 
for that purpose only, otherwise the arrangements will fail 
altogether, and rather increase the evil than mitigate it. 
Now supposing all the railways were under one manage- 
ment, even assuming that to be case, I do not think it 
would then be practicable to bring into use two sorts of ticabh.' 
stock. We find already, that there is a great difficulty in 
carrying on a goods traffic, in getting hold of any stock at 
all from the fluctuating nature of the traffic, especially the 
extraordinary rapidity with which everything goes on ; in 
the goods shed you get hold of the first goods truck you 
can, and continually those out of repair are sent, although 
contrary to order ; and the necessity of thus using the 
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first truck that comes to liand without the distinction is 
shown by the clearing-house system, which many Com- 
panies were orij2:inally averse to, but which they were 
subsequently obliged to adopt. The Great Western 
were against it at first at Bristol, but in three weeks they 
were obliged to give way. They found it impossible 
when stock was there not to seize and use it in spite of all 
regulations to the contrary, and I feel satisfied that you 
cannot keep in use all over the country^ or even at the 
principal stations of the country, two sorts of stock, each 
of which shall be applied to a particular traffic of the 
district of the opposite Gauge. For that reason, I think 
that mechanical ingenuity is almost thrown away upon 
the subject, because when you have overcome the ap- 
parent (lifficulty the real difficulty remains. But at the 
same time, I do not mean to say that the arrange- 
ment should not be tried with regard to particular 
branches of traffic. It is the only thing left for you to 
do ; if both Gauges continue in use it must be tried, 
and you must get it into use as well as you can, but 
I do not think it is applicable to miscellaneous traffic* 



4454. I will put the question in another shape : suppos- 
ing it were a profitable trade for the Midland Com- 
pany to carry coals with new stock, do you not imagine 
that they would construct it ? 

1 think they w^onld hesitate to do so, because the coal 
owners have so often tried those shifting bodies, and I do 

not know a case in which they have succeeded. 

4456, Nobody says that the arrangement is mechani- 
cally impossible, but it is commercially an inconvenience 

commerciaUn* and eXpCnsC, 

conTQfDimce. h- * i 

4457. At the present moment I assume that the Mid- 
land Counties have not stock for that traffic ; tliey must 
create it, and it is a question of expense wiiether it is a 
more costly description of stock than they are now using; 
if it is not, they will use it ? 

They would dislike it on account of its being different. 
It is very undesirable to have two sorts of stock ; it is 
very rarely, if ever, found to answer. 
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4459. Is there any reason why the shifting stock should ^'nl^d^^*"* 
not be used upon other parts of the line ? 

No ; but if it was used for the ordinary traffic of the 
line, not having to pass a Break of Gauge, if it was sent 
away whenever traffic carae in like common stock, it would 
not be there when it was wanted for the other traffic, having 
to pass the break, for which it was expressly intended. 

4460. Supposing the whole of the stock were made of a 
shifting character, would there be any harm in that ? 
Supposing you now had to construct stock for any 
railway in the kingdom, would there be any reason 
why it should not be made of the shifting descrip- 
tion ? 

It would be more expensive and less secure, 

4462. I have made models of shifting waggons and shifthj^ 
tried the thinnr in every possible way, but I found that it K«"»^'e*2^*'*'* 

1 J J L X 1 • "^ 1 " expensive. 

always produced a somewhat heavier and more expensive 
vehicle. There is also this to be said, that you must allow 
a margin of reserve for each description of stock. The 
introduction of a new description of stock would therefore 
lead to expense. 

4464- We have been told by a celebrated engineer, that 
he could contrive such machinery at Rugby, and that 
he could, in half a minute, shift any quantity of goods, 
the larger the better, at a penny a ton ; that is no 
great cost ? 

No ; I think that it is possible to shift an individual 
ton of goods or a great many tons of goods for much less 
than a penny, merely speaking of the mechanical expense 
of lifting the truck and letting it down. I should say less 
than a farthing ; but that does not involve the whole ex- 
pense of the trans-shipment : the arrangement of the train, 
to begin with, is an expense — the moving it backwards 
and forwards. 
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^'hI!^^**'"^ 4465. That is not a matter of necessity, you may move 
— — the machine backwards and forwards? 

If you are to use a mechanical contrivance, I should 
say it would be better to move the truck. 

44f)(i. Except that moving the truck disorders your 

trains? 

Yes, but it would be better to move the truck than the 
machine wliich would be the heavier. That, however, does 
not represent the labour that would have to be employed ; 
and then I would take the case of the machine getting 
out of order ; his half a minute would be a week. 1 
observed a similar statement in Mr, Gooch's evidence, 
that he would shift a train of half a mile long in a minute. 
fiihU it wiiMiii I find that he could do that with 1500 porters; if you 
rcriuim iMH* 1 J j| ^ number you could do it for a w*ager. I do not 

pnrturn *o move i - , , - ^ i i 

rinintuflntJoiifd think these statements go for much, they maybe ab- 
"^ ^'' *^*^**V9tractedly true, but I do not think they 'apply to the 
case. 

4467- The engineer referred to has had considerable 
experience in shifting trucks, and he is no bad 
authority in regard to the cost? 

I think a penny is liberal for the mere labour of 

sliiftiug by macliinery, 

44GB. He include.^ the whole cost. He says that the 
cost to the conl owner or the consumer would be a 
penny a ton, 

• Ills clear tlint it must be a hypothetical calculation, 
because he must assume a certain quantity to be shifted, 
otherwise he has no divisor. I cannot tell how he made 
his calculation, but it is clear that he assumed a large 
quantity to be shifted. 

14fiy. He assumed a large quantity, and nothing but a 
large quantity would make it an evil ? 

Yes, but the evil prevents the trade from ever coming; 
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you would never Imve to npply it, because the trade Mr, Wyndbam 
would not come as long as you had that obstruction, "^' ' 

4470, There are other ways of doing it, you may put 
the whole truck upon the Broad Gauge ; that is open to 
great objection in the first place 00 the score of safety. I 
do not think we are justified in tampering with the safety 
of the trains by an arrangement ot that sort, percliing a 
heavy truck upon another, and then fastening it as you 
best could to the utiier truck, would by no means forra a 
safe train; if there were a sudden check there would no 
doubt be a fearful accident* In the next place it would 
be inconvenient because it necessitates the lowering of the 
loading! and I think, coming from advocates for the 
Broad Gauge, who have made such great sacrifice in 
order to keep the centre of gravity low it is not quite 
consistent. I went yesterday to see the apparatus for 
running the Narrow Gauge waggon on to a Broad 
CJauge truck, 1 tried the same thing myself before, 
and found certain difficulties which made it necessary to 
abandon it, and I found my views confirmed by what I 
saw yesterday* The Broad Gauge truck has no springs 
or butters at one end, therefore it could not run, it is 
an apparatus which does not show how the arrangement 
could be applied. 



4472* They might apply buffers to that ? 

There might be shifting buffers of course. There is 
another evil ; all these things having to be shifted, they 
are always liable to be out of order, and it affects the 
safety of the traffic ; the less you have to adjust the 
belter. And there is another great objection to 
system, and that is this, that it docs not admit of recipro- 
cation. True, the Narrow Gauge trucks may run upon 
the Broad Gauge trucks, supposing for the sake of argu- 
ment, that to be a proper arrangement which I do not 
think it is, but the Broad Gauge trucks cannot run upon 
the Narrow, therefore the difficulty recurs. And again 
when those Narrow Gauge carriages arrive at the Broad 
Gauge, they would be perched up above the platforms — 
the waggons would have to be taken off one level and 



The less 

the «'Jj"«^L'i 

better. 



tlie 



i^^ TKE ftjULWAT ST3TZJI HXCTTSATED. 

r[t on to the other, which wtxilii mvolve srreat labour. 
do not thiiik it L« teaable to nm the ^Narrow (jrange 
^airyoTW TTprm Broaii Ganone tmeks. 

-5270- Will voa proceed with anythizu? yoa hare to 
ans'^r^t to tlh» Commiseioners ? 

_^^J^***»«' With resT^rd to the point of the Break of 
o^nfR. Gan^e. r;nppf>?iiig the Break of Gau^ to contmne to 

f^hit, I womd merely wish to remark* that as the sub- 
ject appears to become a little complicated when yoa 
atremrpt to separate the qnantities re-as6orted, and the 
qnstntiti^ which jro thronsrh without re^-aasortment at 
any particular focns of tra£c, I think it is necessary to 
keep in view this plain principle: that it is not the 
f|Tiantity re-assorted whicn you bare to conskler^ but 
the quantity left, and which is not re-assorted^ because 
that is the quantity which would be affected by a Break 
of Gauge, and which is saved trans-shipmentby a con- 
tinuity' of Gauge. 

5371* By the ^^uantit}' left,^ you do not mean that 

left at the station I 

No* I mean that the balance of the whole quantity 
passing through that station, which is not re-a£^rted, 
IS the quantity to keep in view when you are comparing 
the advantages and (usadvantages of different pomts of 
trans-shipment. 

5272. Do we understand you to mean the quanti^' 
which goes through without any alteration? 

Yes, no matter how much is reassorted. 

5273. Except so far as the question of proportion may 

influence it?j 

Yes, but still it is the proportion of the two balances 
at two particular places wnich are not re-assorted, which 
requires to be taxen into account. As to transHBhip- 
ment, I should wish to say that I had considerable 
experience of that, both as to passengers and goods, at 
Greenock, where we found ourselves unable to compete 
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with a slower and less safe conveyance, in consequence ^''*j|^{jf^ 

of the trans-shipment to which we were subject at - 

Greenock* 



the teast traffic 
to be tntiis- 



4497. Suppose a Break of Gaugfe were to take place in 
consequence of tlie line being* made from Oxford to 
llug'bvj are you of opinion that the change, as far 
as regards the convenience of travellers and the in- 
terest of merclmnts, should take place at Rugby or 
at Oxford ? 

That involves the question of, whether tlie rhange 
should take place where there Ls a number of converging 
lines, and what is called a focus of traffic, or not. 1 
think it is obvious to common sense that the change ciiimge aiiouid 
sliould take ]>lace, if there is to be a change, where there *^^^!J^^^*^ ^ 
is least tratiic to be transferred. The doctrine of fo- 
cuses, as apidied to goods, in my opinion (I flo not wish 
to speak disresjiectfidly), is based on an utter misappre- 
liension of tlie facts, tind I have made out this state- 
ment iu proof of what I say. For the last week, the 
Birmiugliara and Bristol received from other raih\ a^'s, 
or gave to otlier rtrilways at Birmiuglunu 050 tons of* 
goods ; out of those there were re-assorted, in the man- 
''ner descrilied the other day, five tons and a half, I am 
causing statements to he made out of how tliat takes 
place at Birmingham, with other lines, and I am certniu 
it will be found that not one-fiftieth of the goods passing 
through are e^er touched there : tlierefore, as regnnls 
tlie goods, the doctrine of focus is founded upon a total 
misapprehension of the facts of the case, fi^om not 
knowing Iioav the traffic is conducted ; and for that 
reason, I think that Oxford is a bettt^r place lor the 
change of Gauge than Kugby, because there would be 
less cross traffic. By parity of reasoning, I conceive 
Bristol to he a better place than Birmingham or Ghiu- 
eester, and I found that opinion upon this, that there is 
far less cross traffic at Bristol than there would be at 
Birmiugham or Gloucester, It nppears from these 
figures showing the actual traffic last week, that the cross 
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traffic of the Birniing-h um miA Bristol Railway was 0:20 
tou8 at Biriiiitig'liam, it wan OSo toiis at Glouce§ter, and 
only 51 toMH nt IJri.stol, wliere we use the name sstutiou 
as the Great \\ extern ; uiul that seems to he eoiichisi\ e 
upon that (jnestioa. I CRiniot conceive tliat there can 
he a ilouht eiitertaiuetl upon it : and the statement I 
have g'i\en in tlip a\erage result; I have often tried 
it. 

4408* If there were much re-as8ortmeut, you wouh1 
then he of opinion that it wonhl l)e hetter to have 
it, I supposCj at the focus of traffic ? 

If all the jifoods, or the jOfreater jiart of tlie ^oods 
were re-assoited^ it would he hetter, assiunin^ that state 
of things ; but the reverse is the fact. 



4500. Supposing' the Great Western were to foiTu the 
line from llug*by to Oxibrd ujion the Nurrow 
Gaugej it might not he coinenient for them to 
take carriag^es from every line that converge)^ at 
Rugby at the exact moment of their arrival ; their 
trains might start at a different period, or a diffe- 
rent hour^ and there would tlien be a detention of 
the passengers, whether there was a Break of 
Gauge or not? 

It would afford the passenger much more time to have 
lu move lug- no break; for it would still be inconvenient to him, if 
gi^<f nt break, detained an hour at the station, to watch hi« luggtige, 
antl see e\ei'ything moved into another carriage. Of 
course it is of less importance than if the Break of 
Gauge caugeR not only the inconvenience of the change 
of carriage, but a delay of the traffic. 



Inconvenience 
(i* paweiJtjfer:* 



4i50L Judging from the enormous increase at the 
port of Southampton, and the numher of schemeii 
which are now on the tajm for joining Southampton 
with the North, I Huppoee it is anticipated^ by com- 



NARROW GAUGE EVIOENOE. 



191 



Mr, Wyndhaw 



Stiuthamptou 
will require 
dirrect cora- 
miiiiicatlon 
with the North « 

Prottjiccta of 
uurtsaLricted 
Gauge. 



IIMIreial meu^ that h vary great incraase of traffic 
will take place at Soutliuiupton, and if so, I do not see 
auy reason w hy the bame increase of traliic, and why 
the bame necessity for connection with the jNorth should 
not occur at other points on the eouth coa^tj where 
a * vantages as to port rooiOj and 6o on, are afforded. I 
may, perhaps, state two or three figurea showings the 
g-reat increase at Southampton. In 1832 (this is what 
IB stated hy the Collector of Customs y) the trade was 
renresented by Q2fi00L} I suppose that was the declared 
value of the exports most likely, but 62,000/, is the 
figure he gave. The same item in 1841, was 027^000/, ; 
in 1844, 1,500,000^.; and in 1843, 8,000,000/. If it 
^oes on at that rate, it is clear it will require connection 
with the Noitli and everywhere else. 

4507- I have drawi out this map [producing the 
same] niore than three months ago, before the Com* 
mission was appointed, with a view to show the imme- 
diate tendency of the Narrow and Broad Gaug"e to 
i$pread themselves into a new country. These were the 
schemes I took from advertisements in the newspapers. 
These parties [mintinff to the m/(j/\ aiuiounced their 
determination of adopting* the Broatl Gauge, and these 
announced their intention of adopting the Narrow 
Gauge. 

4508. The blue are the Broad Gauge ? 
Yes. These circles round various to^iis show the 

points of intersection* 

4509. Intersection of the Narrow Gauge ? 
YeSj between Broad and Narrow. 

4510. Have you reason to suppose tliat those various 
schemes stated in the papers are now afloat 7 

Yes; those, and a great many more; and, unless *'^*^^^*'" 
controlled, the eanie interests woidd lead to the same ^^ "^'* 
Gauges l)ejng adopted as before. This is based entirely 
on tlie evidence of advertisenients iu tlie papers* I con* 
rtructed that map for my own information at the time the 
^cheme^ were under consideration. It appears, starting 
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^'iitl^^***'" ^^^^ Oxford; that a Broad Gauge line^ a bill fur w hich 

— *- — has been passed, is projected from Oxford to Rug^by, and 

that a branch from this to Birmingham is also projected, 
passing' throug-h AV'arwick, ^\ liieh has also received the 
sanction of ParHament^ and is subject to the decision, as 
reg-ards the Gaiig-e^ of tlie Board of Trade, Another 
Broad Gaiig*e line^ extending' from Oxford by Wor- 
cester to Wolverhampton, has also received the sanction 
of Parliament, subject to the same conditions as to 
Gauge between AVorcester and Wolverbamptan. A 
Broad Gangfe line is projected from Oxford to Chel- 
tenham, and so on to ffloncester. A Broad Gaug*e hue 
is projected from near Worcester to near Ludlow. A 
Broad Gauge line is projected from Bristol to Mon- 
mouth, Hereford, and Leominster, joinmg* the Wor- 
cester and Ludlow hne near that ])lace, A Broad 
Gaug-e line is also projected from Gloucester to Here- 
ford. A Broad Gaug*e line is projecte<l from Standish, 
proceeding' by Kewport, CardiH*, and I^eath, into Peni- 
brolieshire. From Ludlow , a Broad Gaug'e line is pro- 
jected by Newtown to I'ort Dynllaen. Another Broad 
Gaug^e line is projected from Ludlow bvShre\\sbury and 
Whitchurch to Qiester, near which a Wanch leaviugf it^ 
proceeds by Taijiorley to Manchester on the one band^ 
and to Li\ ei*])0ol on the other, crossing* the Grand Juuc- 
tion near North wicli. In the fbreffoing- statement, all 
fhe places named ///? tJw^e fhrom/n trlavh the liniA in 
qnesllon p(iH$j are jiohtt.s oj* intersection wifh other prth- 
jetted Alirr&fv f/mtfje Imea, This statement refers exclu- 
sively to projects north of Bristol and Oxford, 



Rvmedita. 4515. Have yon at all considered whether inconvenience 

would residt from ha\'ing a double line of rails upon 
the same line of railway ? 

Yes, I have ; there are tw o ways proposed of doing* 
it, either by using* a tliml rail, as it is calletl, or by 
laying* Ji complete Narrow Gauge railway within the 
Broad Gauge. The first way, I think, is hardly worth 
considering* ; all persons who ha^ e considered the sub- 
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ject^ regard it as what is en lied a bad jobj the lines ^VJ^iTn^*'" 
would be oHt of centre ; you could not carry with any - 



Unrding. 



propriety, ^vith one engine, vehicles on the two Gaugfes J^^^^^oJ^J^,^ 
by that meaii3- to, ' 

4510. You luight avoid tluit, mig^it you not? 

Not very well, because in the ease of accident you 
want an assistant engine* An eng'ine on one Gang'e 
niny break down, anri unless you buflP tog-ether, you 
cannot assist that engine ; the next train comings np on 
the other Gauge cannot assist it. Then at stations you 
would have to huff* I luive myself seen persons killed 
from the stock not buffing' tog*ether: \\e had some of 
that description on the Glasg-ow and Greenock : it was 
most dang'erons, and we were oblig*ed to alter the con- 
struction of the buffers to make tlieni buff tog^ether. 

4518. I think the three-rail system is not applicable, 
except to a rer}^ small extent, and for a i^\x miles perhaps, 
I do not mean to say that it is absolutely inipracticable. 

4519. It is not so g*ood^ you think, as having' a double 
rail within the other? 

No. 

4520. But there are objections to thot? ^,. , 

*^ OUj^ctiont to 

In the first place it makes the nennanent way more donbieraii 

, * , 1 i' * t A ' r- J* 1 " T Within Broad 

dithcult to be kept m order. As a proof ot that^ I may uawge, 
state that it was tried on the Bristol and Gloucester 
line by Mr. Brunei ; he was oblig-ed to lay^ in conse- 

2nence of an arrangement with a colliery, a Narrow 
Jangre line within tlie Broad Gaug^e: the Narrow 
Gauge is never used. The contractor for the perma- 
nent way asked for an increase of 50 per cent,, in con- 
sequence of the inside rails heingf in his way ; and the 
demand was sanctioned by Mr. Bininel^ althong^h the 
inner line was never used ; and therefore, no doubt^ an 
inner set of rails are in the way if you want to repair 
the roadj if they remain there pennanently. 

4523. I find that where two lines leave or come in to 
two lines, if tlie)^ are put on one Gaugfe^ there are six 



194 THE RAILWAY 8T&TEJ1 ILLUSTBATED. 

L erodings; if the Double Gauge system is introduced there 
are 28 crossingB, which is apparent by this drawing* 
[ptodticiHff the same]* 

45S4. The number which any carriage has to go orer m 

increased treble ? 

I am taking* the absolute number of croeaiiigs nowj 
it would \BTy under different circumstances. Ulese 
black lines represent the two Gauges ; if ^ou count the 
crossings of tne single Gauge you will find six. Let us 
take the Broad Gauge^ for instance; there are six; 
whereas^ if you count the whole number of crossings, a& 
it now stands there are 28 crossings. 

4625. We nearly had a serious accident on the Bristol 

and Gloucester, near Gloucester, from a crosstng* of th«t 
sortj and I sent up the next morning, and had a draw- 
ing taken, which I have with me. This is a drawing 
[prodneing the mme] showing the extreme complica- 
tion when you adopt the Double Gauge system at a 
crossing. 

4529. Those are tlie principal objections to the Double 
Gauge arrangements, added to this, which I think more 
important than all the others, that you require two 
stations, or two kinds of stock ; if' you have two 
kinds of stock in one station, vou must have t\^*o sta-' 
tions. I remember, in Mr. Lamg^s statistical paper on 
railways, he stated that the average of the cost of 
stations per mile on various railways was 3000/,, and 
that has to be added to the 4000?. or 50007. j>er mile, 
which the double cost of the permanent way entails. 

4580. Why is it impracticable to have the two kinds of 
stock in the same station ? 

Because when vou want one sort of stock you are 
always getting hold of the other; it is always in the 
way.* n e utII say certain goods come in at Birming- 
ham (if the Double Gau^fe existed there) to be sent to 
Exeter. The eight or nine waggons next the platform 
are ordinary Harrow Gai^e wiiggonsf you must then 
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move all those out of the way, and g-o to some distance ^'^'j,^!*^^'" 

anil fetch in the peindiiir wagg'on.s suited for this pnr- _ — ~^ — 

tieular trade coniiiig' in. Tlie next train may come in 

with goods for Sheftiehlj then you have to fetc^ back the 

other 8et^ and that goingf on all rlay i8 .sufficient to make 

the arrangement most objectionable. ! 



5298. Taking the existintf Broad Gauge lines at 249 JJ*q^^**^ 
koiles in lengtli^ the whole alteration niiglitj I thinkj be *^*^' 
made for 409,000/. ; but it woidd be proper to add, aa 
is usual in these cases^ a round 8um for coutingencies. 

530L I make the sum on 248 miles in length to be 
about 030^000/., necessary for the alteration of stock : 
80 that in round numbers, I think, 1,000,000/. may be 
said to represent the expense of altering the existing 
Broad Gauge lines to Narrow Gauge lines : the eutii'e 
ex^>ense of all sorts. Theu^ as I have said before, I 
think it may be done as it wiis done on the Northern 
and EasterUj without obstructing the traffic at all — 
without incurring any danger. 



4437- Are you prepared to admit that the London and 

Binuingham would require three engines to di*aw 

200 tons? 

I do not know enough of the locomotive depai^tment 
of the London and Birmingham to say ; but upon the 
Bristol and Gloucester we have the most powerfiil Broad 
Gauge engines, at least as powerful as any that are 
constructed ; they are new engines, coustriieted with all 
the experience oi' the past; and I know^ that the best 
Narrow^ Gauge engine of the Birmingham and Glou- 
cester lias met them, find taken nway a train which the 
Broad Gauge engine could not take or bring. 

4490, Do you not imagine that the circumstance of 
having six wheels and three axles to the goods 
waggons tends to give greater safety ? 
We ha^-e only four wdieels on the Bristol and Glou* 
cester— a Broad Gauge line. 

o2 
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^^'n^M^nl'"^ 4586- Then you are not prepared to admit that the 
Great Western engines posse.ss much greater 
power than the Narrow Gauge eng*ines ? 

I am not prepareil to admit itj because my obser- 
Tation tells me the contrary^ as far as it haa gone. 

4608. I would merely remark, with reganl to the 
Bristol and Gloucester stock, which is a new stock, and 
built on a uniform plan with tlie trreat Western (for 
the contractor would naturally be anxious to avail him- 
self of the result of his experience, and liis experience 
has been on the Broad Gauge), that the flinieuisions of 
S'l''*"^ B^'*"^!" '^^ driving-wheels, and of the wheels of the carriages 
Gauge fitock " are those which may be adopted^ and which are iVe- 
wha^Idop^^" quently adopted, liy the Narrow Gauge lines ; they are 
not of greater dimensions, such as are beyond the reach 
of the Narrow Gauge. 

4609. What are bis dri\'ing-\\dieels^ 6 feet in. ? 

Six feet 6 inebeSj and his carriage«wbeels H feet 
6 inches. 
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4470. Have you turned youi' attention at all to the ad- 
vantages or disadvantages of one Gauge over an- 
other in a commercial point of view ? 

Yesj I have ; in fact I could searcelv avoid making 
the comparison^ being at a place where the two Gauges 
join. With regard to passenger tratlicj the difference 
between the conduct of the passenger traflic on the one 
Gauge and the other is, tlnit with tlie Broad Gauge the 
traffic is conducted in much larger vehicles tlniu witli 
the Narrow ; they hold double the munljer of people, 
and are one-third wider, which is found, I think, not to 
be adapted to the ordinary passenger traffic. We find 
that the middle seats are dark and inconvenient, and 
not liked by passengers ; passengers generally do not 
sit in them it they can help it : this remark applies to 
the mdth of the stock. As regards the general size of 
the stock, we find the carriages too large ; we cannot 
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fill them ; and if the passengers rather exceed a certain 
number, and we have to add one more, we most add an 
nnwieldy vehicle wliicli holds far more than we want ; 
and, indeed, for some lines, the 
he altogfether too hirgfe, 

5202* As the result of our 
the Broad Gaugfe as applied to mnierai wap-gYms, 
may state that the Bristol and Gloucester line goes 
through a coal-fieUL We therefore sent to the north, 
to tlie eng-ineer of the Stockton and Darlington Bail- 
way, wdio was supposed to have the greatest expe- 
rience in the construction of coal waggons, and desired 
him to make the most suitable waggon for the coal 
trade, on the Broad Gauge. We have tried those 
waggonSj hut, practically, we find that they do not give 
satisfaction. We find that this waggon, so constructed, 
is weak, and that the repairs upou it are ^ ery expent^ive 
in consequence of the weakness of its construction; that, 
in order to gi^e it equal strength to a Narrow Gauge w ag- 
gon, it should be made considerably heavier; and so 
the proportion of tare to net should he increased. We 
also find tliat the height of the hopper, the depth of the 
body of the waggon, gives rise to injury in the coal. 
The coal owner tells us that it makes his coal in the 
market worth one shilling a ton less than before. He 
also complains that, having to bring those Broad Gau^e 
waggons to us by means of horses, whereas foiTueidy 
one horse could draw rlo^vn waggons liolding 12 tons 
of coal when he had the Narrow Gauge there, now his 
one horse c*an only brin^r 7i tons of coal ; and he de- 
mands additional payment on that account : so that we 
have found the Broad (iauge certninly not so suitable to 
the trade with the colliery as the iSfarrow Gauge was 
found to be. 
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4482, We find that the most fi'equent causes of acci- |*'^*»^ 
dents on railways are collisions and the breaking of b^Il^ 
axles. Now it is clear that if you ha\e tiie train unneces- 
sarily heavy, it is more likely to lead abstractedly to 



198 THE RAILWAY SYSTEM ILLUSTRATED. 

Mr- Wj»<^*i*n» eoUisioTis than a train not so heavy : we lind that the 
^^ trains on the Broad Gauo-e are much heavier than those 



ou the Narrow Gauge. 



*n^ 



4483. You have stated that you think safety is decreased 
by the w eight of the carriage : is it practically so ? 

Practicnlly I cannot say there is any diflerence, Mith 

regard to safety^ between tlie two Gauges; abstractedly, 

^^^^di^uu -'■ think thot there are reasons for supposino* the Broad 

toXp limn Gaug*e to he the least safe of the two, because you 

UgUi traitij*. cannot st^p a train of 00 tons so soon as you can stop a 

train of 42 tons, and its monientnm is greater in case of 

a collision. The breadth of the Gauge gives no strengtJi, 

hut the reverse; and I consider that^ as regards the 

strain on the axle^ taking the matter abstractedly^ the 

width makes the accident some what more probable. 

A brokpu cmnked axle often causes accident. 

Weight, 4403. Is not weight nn element of safety ? 

It is also an element of danger. 

What is unsafe in regard to the weight of vehicles 

Danger of IS the coupliug together a hght vehicle and a heavy 

'^^hf^i"^ nd^' vehicle, and that accounts ibr the ac^ud<:*nts which occur 

heufy vchici€«. witli the light Vehicles ou the Great Western ; because^ 

weighing four tons, they are next an engine and tender 

weighing 30 tons. It is not the absolute lightness of 

the vehicle, l)ut its comparative lightness which is 

objectionable. 

4543. We have been tohl that there are no instnnces of 
Broad Gauge engines getting over an embank- 
ment? 

I hove seen a Broad Gauge engine iall over an 
embankment, and in so dohig cut a couiplete somerset 
in the air. 

I saw it do it; it fell into a house on its chimney. 
Undoubtedly a certain margin is neressury beyond the 
rails for safety, and the practice of all engineers con- 
firms it. 
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4o4o. We have been told that the embankments^ and Mr. wyndhtm 

Hording, 

cuttings of the Broad Gaug'e are not necessarily " 

wider than those of the Narrow Gauge ; hut for the 
same degree of safety I presume they should be 
wider i 

Certainly; they must be a gfreatdeal too wide for the 
Narrow Gauge if they are wide enoug*h for the Broad 
Gauge. 

4552. I do not admit that there \n an increasf^d speed Sp*«<5- 
upon the Broad Gauge ; I do not think there is. I 
think the Northern and Eastern h at this moment 
running faster, or as fast. 

4533. We have nothing in evidence to show that to be 
the case ? 

I thought Mr. Bidder stated the other flay that 
they were going at 46 miles an houj\ 

4577- In the point of being more costly in first construc- 
tion, does it appear to be made out, by your own 
statement at least^ confirmed by other statements, 
tliat the Great Western lias a disadvantao-e i 

My notion of the comparative advantages, I beheve 
I stated to be this; that in regard to absolute speed, 
the point hns not been deteruiined ; the experiment has 
not vet been made under similar circunistanees. The 
excellent gradients and good curves of the trunk line of 
the Great Western, on which tlie bulk of the traffic 
passes, are decided}^ advantages that they possess over 
any other line in the countiT^ and those advantages 
M^ould make themselves felt both in economy, speed, 
and command of locomotive power on any Gauge. 



5978. With regard to curves^ as on the Bristol and 
Gloucester line, we have, I believe, the sharpest curves 
which have yet been introduced on the Broad Gau^ : 
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Mr. Wyndbatn jj i^aj be m Well that I state the result of ray observa- 

^^L- tion there. We found on the Bristol and Gloucester 

line that we had the greatest difficulty in g'ettinpf the 
carriages round the curves^ in the siding's at the sta- 
tions particularly, where the sharpest curves occurred ; 
and that we were getting them and the engines otf 
at those places far more frequently than is ever found 
to he the case on a Narrow Gauge line* 

6280. I may state that on the Bristol and Gloucester 
line, in a case where two engines were coupled to a 
train, I have seen one engine in going round the 
6har])est curve, force the pennanent way open for a 

great distance and let the whole train do^vii into the 
allast by the great pressure on the outer rail going 
round the cun^e. 

5581. The great uneasiness of the motion of the 
carriages, which is found to take place on going round 
the sliarp curves on the Bristol antl Gloucester line, is, 
I think, an indication of the difficulty which the longer 
axle and longer carriage ha\e in atljusting' thenisehes 
to sharp curves. 

52B2. Can you speak to that as a foct, that gieat 

uneasiness is felt in the passenger carnages? 

I can, most decidedly. Very great uneasiness is feh, 
and the feehng amounts to one of great insecurity fre- 
quently. I would also state, that common experience 
fit collieries, in all engineering works, shows that the 
narrower the Gauge is the sharper are the turns whicli 
you can take, and I think theory leads to the same 
result* 



iyatf««TOity 4458. Suppose^ at the present moment, the two Gauges 
were nearly balanced, and were intersecting each 
other all over the country, all your stock must be 
of the shifting description ? 

That would be such a complete mess that I do not 
know what would take place, I cannot conceive what 
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would be done in that state of thing-s. Suppose the »fr. wy^dham 

machine and a])poratu8 madej they would have to keep '^ '°^ 

the machine and the shifting; stock m order and in use 
at every" station in the country ; it is just possible that 
such a state of thing's might arise; but I think the 
effect would be that, in si^"' months^ it would be found f^'S^ij inter- 
that one Gauffe or the other must give way, and unifor- lacing oaug^t. 
mity be established. 

4463* That would not be the necessarj- consequence of 
their interlacing with each other ? 

I thhik the consequence would be, that one woidd 
have to give way if they interlaced ; it w^ould be mani- 
festly absurd to attempt to caiTy on the traffic. 



4547* Are you of opinion that a diversity of Gaug'e is 
so great an evil as to render it desirable now to 
take some strong measures for the adoption of an 
uniform Gauge? 

Yes : I think looking* forward to the extension of the 
railway system^ and looking* back at the progress of the 
trade of the country, which, taking* a very hv^' figures, 
points out that tlie traffic on railways will increase so 
enormously, thiit they will to so great an extent super- 
sede sdl other modes of conveyance, and become of such 
vital impoii-ance to the trade of the country (as to the 
defence of the eountry I do not ieel myself competent 
to speak), that it is desirable that the ath antages whicli 
railways are ealeulated to aftbrd should be realized to 
the utmost extent ; and that all impediments or draw- 
backs to those advantages should he removed; and I 
think the diversity of Gauge is the greatest possible 
drawback to that ; and I confess I do not see any use 
in it, because I do not think that the Broad Gauge has ^^^ ^^^ ^^ 
introduced one great ioiprovement, they have all been Srcc^on^c^^t 
introduced on one Gauge as well as on the other, ii^ppo^eiiicDt, 
ITiere have been very able men connected with the 
Broad Gauge, and so also on the Narrow. The figures, 
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Mi^ wjmdimm looldug hmk, ou which I hma the opinion I hwe men* 
^^*^^ tianed^ are these. The population has increased^ fitun 
1820 to 1^ from 14,400,000 to 18,800/)00; the ex- 
ports IB official ralne, which grres the weight of the 
traffie, have tneraased from 42^,000/. to 109,700,00(ML} 
the imports from 30,081,000/. to 60,»10,000/. Tbero 
are now 700|QOOvCK)0 Ibd. of cotton worked ap^ in tlie 
place of 1^1,000,000 lb$. in 1820 f and there are 
09,000,000 lbs. of forei^ wool in the place of 7,000,000 
lbi» The increase ot pasaenger traffic caused by 
railwii\*s has been, I suppose, on the average at lea^ 
fourfofd- An anmogous result, thougrh not to the same 
extent, I think, wiU take place with reg^ard to good^ 
Looking at these facts together, and considering* that a 
diversity of Gauge affecta every ton which has to pass 
the break of Gauge, I think the aggregate evil will be 
so great aa to be most serious in its effects on the inter- 
nal commerce of the countr)' ; I would also add that it 
seems to me that it is impossible to restrain the com- 
mercial wants of the country within certain limits ; and 
sav, this district requires no greater accommodation^ ur 
no communication with that district, because we perpe- 
tually see trade finding new channels for itseli, new 
districts for itself, and new" outlets for itself. Fur 
instance, Southampton is a new outlet, so that any one 
who should have said 20 vears ago, that there was no 
necessity for any connexion of Southampton Tuith the 
North would be quite wTong now ; and I think, now, il 
we attempt to isolate any district of the country, we 
shall find in a few yearn that that will do a great injur}* 
to the country" at large, and to that district parficiilarly. 
As another example or a\ hat I mean, I would refer to 
Glamorganshii'e, where new districts are being opened 
up, requiring communications in all directions. 
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4408. Have you kept any accounts which will enable 
you to give a comparative view of the cost of loco- 
motive power upon the Glasgow and Greenock, with 
the cost of locomotive power upon lines in the 
South ? 
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Generally speaking, I can state this as the result of m^- Wyndim« 

my own experience; when I left the Glasgow and — . ^' 

Greenock Railway, wliere coke was soraewhat expensive, 
about 18a\ per ton and not very good, I found that the 
passenger train ran, as regards locomotive power, at 8d, 
per mile nio, with a very heavy traffic. I came to the 
Bristol and Gloucester Railway where the coke was 
cheaper and the traffic much lighter. I found the loco* 
motive power costing ll^d, per mile; but it must be 
remarked that on the Bristol and Gloucester Railway 
they were working under contract, and the ll^r/. in- 
cluded something more than the 8rf. to the extent of 
perhaps Id. per mile run, so that the comparison should 
be as 8rf. to lOd. 



4410. Then you do not know the amount of profit to 
the contractor ? 

No, I do not ; but I see from Mr. Gooch*s statement 
that llrf, per mile is the cost of the train upon the Great 
Western; and from the traffic being lighter on the Bristol 
and Gloucester, I have no doubt that there was a margin 
of profit. I have frequently compared the locomotive ex- 
penses in detail on different lines, but the circumstances 
of the lines and the modes of keeping the accounts differ 
so much on the various railways, that, as far as my expe- 
rience goes, I believe it to be quite impracticable to 
make any fair or precise comparison between the ex- 
penses of locomotive power as presented in the detailed 
statements made by the locomotive superintendents, 

I have accordingly made up the following Table from 
the published accounts of several Companies, and my 
knowledge of the circumstances and charges of the diffe- 
rent Companies convinces me that the per-centage of the 
locomotive expense to receipts, which is higher on the 
Great Western than on most of the Narrow Gauge lines 
in the Table, is not be accounted for by the charges of 
the Great Western Company being lower than those of 
other lines. The charges on the Great Western are 
indeed generally considerably higher than on the lines 
with which I have compared it : the London and Bir- 
mingham, for instance* 
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Table showing Receipts and Locomotive Power, per 
mile, on several Railways during the half-year ending 
31st December, 1844. 



Sco&omy of 
'Working. 

Five first cUst, 
nin« second 
das«, aTcragc 
for Bristol mid 
OloQCester 



Name of Railway, 



London and Birraiogham \ 
Narrow Gauge . • . j 
Grand Junction . . . 
London and South Western 

Midland 

North Union * . . * 
Hiili and Setby . . . 
Great Western Broad Gauge 
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Gro«»Eeedpt8 
per Mile. 



"IE T~d 

3,753 19 10 

1,90S 3 

2,034 13 6 

1,524 7 3 

1,429 13 9 

1,293 U 7 

2,001 12 2 



Cost of 
Locomotive 
Power per 

Mite. 



301 4 4 

186 5 6 

208 18 8 

122 3 9 

92 13 I 

104 7 8 

179 19 8 



ll 



4476. I find on the Bristol and Gloucester we had 

Old}' live first class and nine second class passeng*ers for 
two months on the a\ erage for two of our trains ; and 
we cannot carry less than a carriage capable of holding 
S'2 first chiss and 72 second class for those five nnd nine 
passengers, which was overshooting the mark as far as 
those trains were concerned, that is^ as regards pas- 
senger trattic. Then we come to the horses : we find 
that the Broad Gauge veliicle will liold four horses; but 
we never have four to send, except at times of fairs ; 
therefore we find we take a vehicle weighing 5 tons for 
the conveyance of one or two horses, which is the usual 
nund>er, whereas upon the Narrow^ Gauge a vehicle 
weighing -3 tons wdE convey the same number, which is 
all we want. The same \^ith respect to the truck on the 
Broad Gauge ; they have a truck which weighs 4 tons 
2 cwt< for a gentleman's carriage j on the Narrow Gauge 
we have a truck of S tons which conveys one gentle- 
man's carriage just as wxdl ; tliat is as regards pas* 
senger traffic. Then we come to the goods traffic : we 
find that we have a waggon capable of holding in the 
Broad Gauge a loading of rather greater weight, and 
of Bomew^hat greater area : the widtlis are in the pro- 
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portion of 7 feet 3 to 8 feet 6^ or something of that 
mrt ; the lengths are unlimited, on either line you may 
make them as long; as you like ; but we find that those 
wag-o»oiis on the Broad (jauore are unnecessarily heavy. 
For instance, on the Bristol and Gloucester tfiey have 
two sorts of wagf^ons, one called the tilted, and the 



other the 



open 



wao:o-on. 



The tilted wa£fo*on weisrhs 5 



Mr. Wyndbftin 
^ Harding, 



tons 13^ the open waj^g'on 4 tons 19; the limit of the 
load is tons. On the Narrow Gauf>:e, takino- the 
averag*e, you cannot make a precise comparison there 
sig'aiii, because the waggons are not constructed in the 
same way ; but taking' the average of sLx ordinary 
goods waggons on different lines, you find that they 
weigh 2 tons 12, and their limit as to weight is 4|^ tons. 



4477, That is the weight of goods ? 

Yes, the weight of goods ; but it is necessaiy to re- 
mark, that those weights do not indicate at all what the 
trucks have actually got to carry ; in nractice the load- 
ing of a truck is more frequently regulated hy the des- 
tination and quality of the goods, than by the absolute 
weight of the goods, and we find that the result of lorge 
trucks of these peculiar dimensions is, that we have a 
most enormous quantity of tare or unprofitable weight, 
compared to the profitable weight, as between tlie one 
Gauge and the other. I have with me an account of 
the trains for the last week, which I took accidentally. 
The traffic at the Gloucester station may be divided into 
two sorts, terminal traffic and roadside traffic; of 
course, with regard to roadside traffic, the projKirtion of 
dead weight, as compared to net weight, is much 
greater than with terminal traffic. Between Bristol 
and Birmingham, last week, we took 211) tons of goorls, 
A\diich were transferred at Gloucester from tlie U'ide 
into the Narrow Gauge waggons ; they occupied, in 
the Narrow Gauge, 65 waggons, which weighed 109 
tons tare ; the same 219 tons of goods occupied, upon 
the Broad Gauge, 48 waggons, which weighed 228 
tons ; therefore the proportion of useful weight, as 
compared to the useless or dead weight, is 35 per cent, 
in favour of the Narrow Gauge. That is an experi- 
ment made under the most unfavourable circumstances 



Weight of 
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^h1^^***^ ^^ *^^ Narrow Gauge, for I have put the weight of 

— ^ the Narrow tfauge earriareB at more tliau they really 

weisrh, because siceidentally some verj" light and bad 
cai'riages got in among' them^ and I threw them out^ 
and calletl them each of the usual weight; but even 
making thoee allowances, it is 3*5 per cent, in favour of 
the Narrow Gauge^ and I think that is the fair result. 



Uoprofi table 
weight til largie 
waggonf. 



toirether 



be- 



4478. Whv are the SDods more throwTi 
tweeu Gloucester and Birmingham ? 

The waggons are ex ' V ; we feel that we 

have this great unpi* ^ it to contend with, 

and we put as much as possible upon a waggon when it 
is not judicious or prudent, perhaps^ to do so. On that 
experunent I would remark^ that we had, witli less tare, 
05 waggons NaiTOw Gauge, as compared with 48 
Broad Gauge ; we therefore had a greater area in those 
05 waggons than they had in the 48 : we had also the 
loads much more conveniently distributetl, because we 
ha<I it in 65 parts, just as we could wish, instead of in 
48, which was not as we could wisli. 



4470* To what do you ascribe the great increase of 
weight? 

Tlie waggons themsehes are heavier, as a matter of 
fact, and the proportion uf unprofitable weight greater, 
when you compare them w ith the limit of m eight which 
they may caiTy, or the limit of bulk i^hich they may 
carry, it must be so, because \\lien you increase the 
widtii of the vehicles, you must increase all their dimen- 
sions, }'ou must make them much stronger, and the 
whole thing is, in tact, a heavier \ ehicle. 



4480. Heavier in proportion to its stowage ? 

Heavier in proportion to its stowage, heaner in pro- 
portion to the weight it may carry, and heaner in pro- 
portion to its aetnal strengtli ; it8 weight is increasing 
in a more rapid ratio tliati its useful dimensions. 

448 !• I would not give these last figures as an ave- 
rage result, but there is a great diftbrence in the tare 
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between the two sorts of stock j and I may say that 

this diflereuce of tare comes in at all points of the eom- 
parison with regard to safety, speed, and power ; the 
dead weight affects the useful result prejudicially. 

4489. I do not think it would give a fan- test; but I 
think^ with reg^ard to the uiatance I have g-iven relating 
to the proportion of tare to net weight, it is one simply 
of loading* out of one wag»"on into another, and the 
gToss amount of the traffic \vliich the line has in a year 
has nothing* to do with it; it m as good a case as the 
Great Western or any other line would afford, 

4490. One point which I omitted to mention was in 

respect to the cattle waggons ; they weigh, on the Bris- 
tol and Gloucester, 4 tons 19 cwt,, and carry 7 lat beasts. 
On the Narrow Gauge lines they weigli 3 tons 10 
ewt., and carry 6 fat beasts. It is not merely the locomo- 
tive power which is affected by it, but the rapidit}' and 
economy of working the stations; apphing those results to 
which t have arrived, you have an advantage of 35 per 
cent, of profitable weight on the Narrow Gauge as com- 
pared with the Broatl Gauge. In regard to the traffic 
upon the Manchester and Leeds, m here they have 10,000 
tons of goods net per ^\'eek, it would cause them not 
only to convey by locomotive jjower, but to adopt sta- 
tion arrangement!?, in regard to 200,000 tons a year 
unnecessarily, which would of course indicate a great 
expense, and a great amount of delay and annoyance, 
inconvenience, and obstruction* 

449 L What was the power used in each case of the two 
tiains upon which you made the experiments where 
the same goods were carried ? 

That was the week^s work; I thought it not fair to take 
one train, but the traffic of the week. 



Mr. Wyndluni 
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4608. On the London and Birmingham line, as 
nearly as I can make it out, 80 is the average numher 
of passengers in a train, and on the Great Western 
about 40. I do not pretend that that is precisely accu- 
rate« 
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*''^HMdi**^™ 4533* Do you happen to know the relative proportion 
between the Broad Gauge lines already completed^ 
or in progress, and the NaiTow Gange ? 

The Narrow Gauge completed were hi June last (I 
hare not the measurement since that) 1844 miles ; bi 
progress, 614. The Broad Gauge completed were 278 

miles ; in progress^ 52. 
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4349. Are you disposed to admit such material advan* 

tages to tlie Broad Gauge in any respect^ as to 

think it desirable^ for the sake of uniformity, to 

adopt the Broad Gauge upon the NaiTOw Gauge 

lineSj supposing it to be practicable ? 

I have endeavoui*ed to look at the thing without pre- 
judice^ and I confess I cannot see the advantages of the 
Broad Gauge as respects any description of traffic. 
Indeed, if I were offered two railways to-morrow equally 
well constructed for the same district of country, CfeterU 
pari bus in fact, the one a Broad Gauge, the other a 
Narrow Gauge, I should take the Narrow Gau^^e as 
better adapted to the general purposes to which railways 
are applicable- I think that the Broad Gauge lias en- 
tirely failed to carry out the anticipations of its projec- 
tors-^ I tliink if you refer to the passages which I have 
looked out, in which Mr. Brunei states the ideas which 
he had in view when he established the Broad Gauge, 
it will be seen that in every particulai' those views have 
not been verified, 

4*550. Will you read the parts in question? 

Mr. Wood says, and Mr. Brunei confimis what Mr. 
Wood says at page C of his Report., " Mechanical advan- 
^* tagfe of increasing the diameter of the wheels ^'ithout 
" raising the bodies of tlie carriages. This comprehends 
*^ what is deemed by Mr. Brunei the most important 
" part of the advantage of an enlarged width of Gauge, 
'S'iz*^ the reduction of fi*iction by the increased diii- 
^^ meter of the wheels, liy which, at the same time, by 
^^ being enabled to place the body of the carriage within 
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*^ the wlieels^ the centre of g^ravity of the carritige is *^Vi^?n '**" 

^^ kept low, and greater sttibilitv and steadiness of motion - 

^* is expected to be attained/ Four feet wheels have o^j'^iJJSTa^, 

'^beeii put upon the carriages at present in use upon the 

*^ line f but Mr. Brunei states, " that he looks Ibnv ard 

^^ to the employment of uheels of a laro*er diameter, and 

" that he has been influenced to a considerable extent in 

" reeonmaending- the increased width by its capabilities of 

^^prospective impraveiiients which may take plac^ in the 

^' system of railroads.** He states^ that ttiour^^h there are 

some causes which in practice slightl}' influence the 

result, yetj practicall}^, the resistance from fi'iction will 

be diminished exactly in the same ratio that the diameter 

of the wheels is increased* And " considering that the 

*^ gradient of 4 feet per mile only pj'esents a resistance of 

^' less than 2 lbs< per ton, antl that the fi'iction of the ear- 

" riages on ordinary railways aniountjs to 8 or lbs. per 

*' ton, being 8-1 Oths of the entire resistauce, any diminu- 

^^ tion of the friction op*?rates with considerably more eftect 

^^ upon a road ^ith favourable, than oue with more uuta- 

^^ vourable gradients." And he iurthersays, " I am not 

" by ony ineuns at present prepared to recommend any 

^* particnhir size of wheels, or even any incretise of the 

*^ present dimensions. I believe they ^vill be materially 

^^ mcreased ; but my great object would be, iji every possi- 

*^ ble way, to render each part capable of impro\ ement, 

** and to renio\'e w hat appears an obstacle to any great 

*^ progress in such a very important point as the diameter 

*'of the wheels ujion which the resistance which governs 

"the cost of transport, and the speed that may be ob- 

* ^ toined so materially depends.'* 

4551, Is that an extract from somethhig written by 
Mr. Brunei? 

Yes; it is an extract from Mr. Wood, who quotes 

Mr. Brunei. Mr. Brunei liimself confirms this \iew. 
At page 15 in ^Ir. BruneFs Second Keport, he says — 
^' On the subject of the 7 feet Gauge, I can add very 
^Mittle to what I have said before;' it was adopted 
^* expressly to ermble us to eHect that arrangement 
" which is recommended at page 76/' A\u\ theji he 



H Mmtdf- — ^ We fee tint there ie m dnnmu- 
fcieln W tJie inereue of tiie dkaieter of the 
bqt it m ioabthl to what ezleiil tiiis is 
Vr deratmr the bodies of tbe cemages and 
die Area of the frontage, is an 
_ tiie great oiDomit of redatanee 
^ the ateMphere. To effect this with the 

^ seat eoDTeiiient form or body similar to that ordinarily 
^adopted on railways, does require, as I have fre- 
^ qoently stated in previous reports, a width of at least 
** 6 feet 10 iiichoH.^ That appears to be tbe prominent 
object, nccordinp to Mr. Briiners views of the width of 
Gaupe ; now has that been realised ? The carriages 
are not placed within tbe wheels : I think hardly a single 
carria}i*<i uptJti the Great Western has been placed 
within t\w wlieels; the tUameter of the wheels has not 
been inci'easecl but reduced in tbe new stock to 3 feet 6 
inches. The Bristol and Gloucester wlieely ai'e 3 feet 6 
inches. In this reapect, then, it is rdear that the anti- 
cipations of the advocates of the Broad Gauge have not 
been realised. 



4559, That is a question of detail anrl not a question 
of Gauge, 

No; that is a question of detail entirely* But tbe 
general principle which is stated here, is tbe general 
nrinciple on which tbe Broad Gauge has, in my opinion, 
tailed* These are Mr. BrnneUs opiinons in page 17 of 
his Report, in which be quotes from bis former Report, 
^* I take it for granted that, in detenniiiiiig the dinien- 
*' sions in each case, due regard has been bad to tbe 
** curv^es and gi^adients of the line which ought to fomi 
'' a most essential, if not the principal, conditiou* In 
" tbe Report of the Commissioners upon Irish Railways, 
^^ the arguments are identically the same with those 
*' which I used w hen first addressing you on the subject 
** in my Report of October, 1835.' The mechanical 
** advantage to be gained by increasing the diameter of 
" the carriage wheels is pointed out ; the necessity to 
** attain this of increasing the width of way ; tbe 
•< dimensions of the bridges, tunnels, and other principal 
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^^ works not being materially affected by tbis j but, on >ir. wyndham 
^^ tbe other band, the chTumstances which limit this ""^'^"s^- 



increase, 



bein^: 



" cable 



the curves on the line, and tbe iii- 
^^ creased proportional resistance on incHuations (aud^ 
** on this acconntj it is stated to be ahnost solel)' appli- 
to ^ery level lines); and^ htstly^, the increased 
expense^ which would be justified only by a great 
^^ traffic. Tbe whole is clearly arpmed^ in a g^eneral 
'^ point of view, and then applied to the particnliir case^ 
^* and tlie result of this applicatiou is the reconimeuda- 
'^ tion of tbe adoption of feet 2 inclies on the Irisli 
" railways. Thus an increase in the breadth of wa)' to 
'^ attain one particular object^ nz.^ tbe capability of 
^* increasing the diameter of the carriag'e wbeek, with- 
*^ out raising the body of tbe carriages^ is admitted to 
^^ be most desirable, but it is lunited by certain circum- 
^' stances, uamely^ tlie gradients and curves of the line, 
*^ and the extent of traffic. Every argument here 
*' adduced, and every calculation made, would tend to 
" the adoption of aliout 7 feet on the Great A\^_^stem 
" railway. Those are the views which Mr. Brunei 
adopts and puts forward as his own. Now, I think that 
the necessary conditions, as stated there for the Bi*oad 
Gauge, were a level line, and easy curves; those condi- 
tions are entirely dejjaited ti'om in tlie extensions of the 
Great Western, The Bristol and Gloucester line, tbe Broad Gauge 
Bristol and Exeter line, and the Cheltenham line, pre- not adapted to 
sent bad g^radients, and very sharp curves. It is 
therefore, clear that the Broatl Gaug^e is not applicable ^'^"^ ^^^'^^ 
to thofcje lines on Mr. Brunei's doctrine* 

4562. I imagine those are rather objections which Mn 
Brunei is stating* to bis own principle, which objec- 
tions have not been found to exist in practice? 

I think not ; I think he justified the adoption of the 
Wider Gaupfe, because, he said^ that as tlie conditions 
varied^ the Gaug'e shoubl vary to suit those conditions, 
and that certain conditions were suited to tbe Wide 
Gaug'e ; now, these conditions have been found g-enerally 
impracticable, as you cannot, for economical reasons, 
establish those g^ood ^adients and good curves, Upon 
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^'^H^?^''*"^ those principles, tlieii, the Broiul Uaug'e is not appli- 
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4563. What do you imagine the want of success con- 
sists in ? 

I mean to say that it was brought forward on certatn 
viewsj and supported by certain arguments^ to attain 
certain objects by certain means; that it has been found 
that tliose conditions under which it was broug'ht foi*^ 
ward^ cannot be complied witli in the extension of the 
system; that the olyects are not attained, and the 
means by which those objects were sought to be attained 
are relinquished. From this I arg-ue that tlie theoretical 
views on which it was based have been found to be 
erroneous. 

4570* I do not see how an expensive innovation, 
such as the Broad Gaug'e, can be justified, except by 
decided success. That (lecided 
facts do not prove to be attained in any respect 

4580. That is so tar as speed is concerned As far 
as safety is concerned, I tlunk there is no practical dit- 
ference ; but abstractedly there does seem some reason 
for there beings less safety on the Broad (Tauii*e thmt on 
the Narrow, As tar as economy is concerned, 1 am 
convinceil tliat if economy is measured, as I think it 
should be, by useful effect, the economy will be founds 
even disregarding the advantage of gradients and 
curves possessed by the Great Western, to be decidedly 
on the side of the Narrow Gauge lines^ And as re- 
gards convenience^ and the general adaptation of the 
railway to the purposes of traffic in passen^ers^ (four- 
fifths of which, it must be remembered, consist at pre- 
sent, and nine-tenths will not improbably soon consist, 
of second and third class passengers,) and of tlie trafBc in 
goods, for which railway conveyance is found to be as 
valuable as for passengers, I think that as regards the 
general adaptation of the railway to those purposes, the 
Narrow Gauge is found to be the more convenient. I 
may be titterly uTong in the last part o( my evidence, 
and very likely am, but I have stated my impressions, 
and I base these impressions on this : that being ae- 
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qiiainted with the views of ninny engineers, at the time 
of the iiitrodiietion of the Broad (Taugej I know their 
opinions were to this eftect^^ — thut the great resistances 
to be contended ag-ainst on railways were the surface 
resistances, as they may be termed ; that is, the resist^ 
anee to the tmiiin{>f of the wheel fi^om friction at the axle 
and peripheiT^ and the resistance fi-oei gTtivitv ; that if 
yon eonld only overcome tliese by larg-e wheels and flat 
gradients, there was no limit to your speed, and no 
reason why you should not fifo at 100 miles an hour as 
well as 50. It was not then o*enerally known oi- recog:- 
nised, that the contintrent resistances, called . atmo- 
spheric resistances, increased in the enormously rapid 
ratio as compared with the velocity, which is found to 
be the case. That seems to have been the error of Mr* 
Brunei, and of almost all eng-ineers at that time ; and 
it accounts, in a g"reat measure^ in my opinion, for the 
Broad Gatig*e not having' succeeded decidedly ; it is 
founded on an erroneous theory. 

5306. If you will pennit me^ I do not think I made 
myself very clear on the subject of the theory of the 
Broad Gaug*e; if von will allow me to state orenerally 
what it is that I wish to be inferred from what I stated; 
it was til is J that the Broad Gaug'e was established on 
certain theoretical jiriin^iples, based on doctrines of re- 
sistances to trains, which doctrines are clearly laid 
down in Mr. Brunei's reports; that according" to these 
principles, it was an essential condition to the claim of the 
Broad to superiority, that it sliould be accompanied by 
very easy curves and g-radients of veiw lig'ht inclina- 
tion ; and that it has been found expedient to relinquish 
the particular arrangement of wheels and of carriag-ea, 
which it was considered essential to adopt ; and, there- 
fore, I conclude from this, that either the theory on 
which it was liased has been found to be an erroneous 
one, or that the Broad Gaug'e is now introduced under 
conrhtions which are not suitnble to it ; one of those 
two conclusions I think must follow. I tbink it is also 
capable of demonstration now, that the doctrine of re- 
sistances which prevailed when the Gaug^e was first 
thought of does not accord with facts ; and I think this 
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*''^H«5?o^'*^ assists 111 expliiiniiig* wliy^ according* to my view^ no ap- 

- - preeialile ufl vantages liave resulted trom an experiment 

which was very expeni^ive, and wliich seemed at first 
sigfht to offer a radway of greater capacity than the 
les8 expensive form of railway ; and I think this also 
leads to the inference that, on looking forward to per- 
feetinnf tlie railway s;ystein, that arrang^ement which haa 
been found to be based on the erroneous theory h not 
likely to leoul to further improvements. That is the 
general tendency which I wished to gfire to my re- 
marks. 

5310. I cannot say that I could ever find a palpable 

reason for increasing- the 4 feet 8|:; the reason wliieii the 
engine builders have given doe.s not seem to me to be of 
much weig'ht; because many of them have told me that 
it caused eome difficult)' at hrst^ but that they could not 
say that there was any dilfieulty now ; it k merely for a 
degTce of convenience whicli vou cannot regard in a 
cjuestion of this sort, 

.5312. I have not Mr. Bruner.s lleport with me, but 
the Connnii^sioner.s will perhaps remember that the doc- 
trhie of districts is laid down very clearly in that Report, 
that it is proper and fair to assig'n a certain district of 
the country to u certain railway company by a certain 
arrangement ; now I think that that doctrine is not a 
tenable one. 

5313. I think that experience shows these views 
to have been (juite fullacious, and the conduct of the 
Great Western Company itself shows it, so that I 
think the Narrow Gau^e promotei*s may now fairly 
say that we warned you, the Broad Gaiig*e advocates^ 
of all these evils tiiat seem likely to arise now. 
We foresaw that the Broad Gaugfe, as a mechanical 
arrang"ement, would not give you compensating' advan- 
tages which you said would result; and it is now 
for you, who have given rise to these evils^ to apply a 
remedy to them, or, at all events, not to stand in the 
way of a remedy being applied. 

5311. I woulrl remark on another feature of the 
railway system, which is just appearing now, via,, the 
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conversion of canals into railways. The tendency of ^'jjjj?^*™ 
that will be to throw an enormous quantity of goods — .— — J— 
upon railways^ and to make the adaptation of any par- ^^jJ'JJ^f 
ticular form of railway for the conveyance of goods a wtyt. 
matter of g-reater importance than it has hitherto been 
considered. And another tendency of the railway sys- Tendency in 
tem at present is, I think, to subdivide the traffic into a S^diJSSo. 
great many channels. We have now a parallel line 
coming before Parliament next year, proposed by the 
London and Bumingham, itself to itself; and even the 
Great Western has a parallel line proposed by itself to 
itself J and I think the result of this must be to dimi- 
nish the traffic in any one particuhir channel, and divide 
it amongst many; that has perhaps some bearing on 
the question, as some doubt has arisen as to whether 
you can carry large masses at once better on one Grauge 
than on the other. 
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6360. Have you, in the course of your management or 
direction of the railways of which you are 
Director, seen much cause to regret that they are 
upon the Narrow Gauge ? 

No; without any prejudice in favour of either the 
Broad or Narrow Gauge, I am perfectly satisfied that 
every thing is accomplished by the narrow that is 
accomplished by the broad ; and therefore, as economy 
in the construction of Railways is an important element, 
the Narrow Gauge, I should say, was the better of the 
two. 
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6369. Have you any opinion as to the greater or less 
convenience of the narrow or broad Gauge waggons 
for commercial purposes ? 

I think there cannot be a doubt that either waggon is 
equally convenient for packing ; the packs, so far as I 
have seen in my experience, are never of such a width 
BK not to admit of being loaded on the Narrow Gauge, 
and if they can be loaded conveniently upon the Narrow 
Gauge, of course they can be loaded equally con- 
veniently upon the Broad Gauge. I prefer the Narrow 
Gauge on account of the greater economy of construc- 
tion. Looking at it io the most dispassionate way 
possible, I much prefer the Narrow Gauge, unless it is 
fhown me that there is any great advantage obtained 
by the broad, with which I am not yet conversant, I 

• (>358» Cun you state what is the irn ruber of miles of Railway over 
which you are a Diiector?— It must t*e from 800 to 1000. 
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think, in regard to weight, we can certainly carry as 
large a quantity by the Narrow Gauge by one train, as 
can be carried by the Broad Gauge. 

6367. Have you at all contemplated the inconveniences 
that are likely to arise from a break of Gauge? 

I think the public can scarcely overrate the incon* 
venience ; with reference to goods it is exceedingly 
expensive and injurious: for instance, suppose a case 
were to occur that we had a change of Gauge between 
Manchester and Hull, and we had to move the packs 
from truck to truck, if it were to be done by that system 
(and if not any other system would be expensive), 1 
believe that very few packs would come upon the line, 
for every movement of a ton of goods is a derangement 
of the packing, and is looked upon by the exporter as 
an inconvenience. I do not think it is possible to over- 
rate the inconvenience that is experienced from the 
trans-shipment of goods from Birmingham to BristoL 
It crowds up the station, and the unpacking and re* 
packing of goods is most injurious. As I have already 
said, if such a change were to take place between 
Manchester and Hull, virtually we should carry nothing; 
the goods would go by water to a large extent. 

6384. What is the length of line from Birmingham to 
Gloucester ? 
Thirty-seven miles. 
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6385* If instead of thirty-seven miles the distance were 
one hundred, should you not be disposed to over- 
come the evil of trans-shipment, rather than 
change the Gauge ? 

If, from our having two Gauges, trans-shipment is to 
take place at all, the thing is to consider where the 
least export takes place. 

6388. To show the amount of traffic we are contem- contemplate 
plating may come upon the Midland line, we have it w^^eoai 
under consideration to order 10,000 coal waggons, waggtra*. 
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*^2: 6389. Such being the case, do you apprehend any 

^ great inconvenience would arise from your having 

w^miAw^^m part or a great part of them, made upon the loose 

^Jl^ *"*" box system ? 

The inconvenience would be this, that you would 
hare double frame-work, %vhich is nearly one-third of 
the total expense ; that it is a loss of capital and in- 
. convenience. 

6414, Do you think that, upon general principles, it 

would be better to have a change of Gauge under 

the control of the same company, rather than 

have two companies, other things being the same? 

Ves; that they both should be under the same 

management would be an advantage* 

6415* It applies at present to Gloucester; they are 
both under one management there? 

Yes; so satisfied are we of the inconvenience of it, 
that we are quite prepared to layout money to remedy 
that inconvenience* 

6416, You shift it on to Bristol ? 

Yes, to a certain extent ; but my principle is this, 
thut there is less trans-shipment at Bristol than there 
IS at Gloucester, If they could show me that there 
was a greater amount of trans-shipment at Bristol than 
at Gloucester^ my argument would not hold good. 



6365. I am not aware that we are not competent to 
iMaixi the speed of the Great Western ; whether it is 
wk# to adopt that speed is very doubtful to me. There 
111 wilit to which the speed may be carried which 
^KMMa dangerous. We are constantly running from 
ISlMlhiafnn in thirty-seven minutes — forty-nine miles 
lgi |illiMk».but we are not limited; we limit our trains 
tf^^llMilwe think safe and advantageous; I think we 
«V^ Mt^t much mot^ quickly. 
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6366. And you are of opinion that great rivalry of 
speed between two railway 
Narrow Gauge may lead 
quences ? 

Certainly- I think there is also great convenience 
with the Narrow Gauge in working the traffic, by our 
carriages moving from point to point, or trucks of goods 
moving from the different points on the line* I saw 
an instance of the inconvenience of the Wide Gauge 
when I was at Bristol the other day. Our trucks will 
hold generally from four to six tons, never exceeding 
six. One horse will turn and move that truck with 
perfect ease. I inquired particularly the weight of 
the trucks on the Great Western ; they are thirteen 
tons, and that becomes exceedingly inconvenient for 
one horse to move ; it was distressing to me to see 
them move them, and there would be great difficulty 
in attaching a second horse to assist. That was a 
practical illustration, that unless you could gain some- 
thing by the Broad Gauge, the present Gauge was 
wisely chosen. 
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CAPTiiiN M. HuiSH, General Manager of the Grand 
Junction and Liverpool and Manchester. 

4629. Do you find any practical inconvenience from 
the width of the Grand Junction, the line you 
have been connected with being limited to 4 feet 
8^ inches? 

I have never found any practical inconvenience. I 
am satisfied that we have, within ourselves, on the 
Narrow Gauge, the means of accommodating any de- 
Rcription or any amount of traffic which may be brought 
to us, great or small. 



Captain 
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4637. The limit of our load for passenger trains is 
80 tons; for goods, 200 tons, 

4718. Of course, if you had to use larger waggons, like 
Broad Gauge waggons, there would be greater 
loss from tare ? 

From wear and tear, and tare weight- I feel per- 
fectly satisfied that the development of the Narrow 
Gauge is not by any means arrived at, and that we 
have a capacity within ourselves which would almost 
surprise the public if we attempted to go to the extreme 
point which we might do with safety and practical 
utility, 

4719. We were about to inquire whether you were 
prepared to give a decided superiority to one 
Gauge over the other, or whether you thought 
there was so near an equality that there was no 
reason for the more costly construction of the 
Broad Gauge ? 

I was asked the same question last session in com- 
mittee, when, under peculiar circumstances*, if I had 
any tendency, it would have been towards the Broad 
Gauge, and 1 recollect my answer was, that if I had to 
choose between the two, I was afraid I should give it 
in favour of the Narrow Gauge. Having stated that 
last session, I have seen nothing whatever to alter my 
opinion at present. 



Break of 



4727. Assuming that the transference of goods at Bir- 
mingham is as 920, at Gloucester 685, and at 
Bristol fifty-one tons only, where do you think 
the change of Gauge should take place, that 

* The Grand Junction had not then aroalgamated with, but was hostile to 
the London and BirEnixigham, and was supporting the Great Weiit^m Com- 
pany in the contest about the Oxford, Worcester, and Wolverhampton 
EailwEj Bill. 
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transference relating to the Birniinghani, Glou- jJ^hSiu 

cester, and Bristol line ? 
At Bristol, where instead of having those 920 tons, 
you would have got rid of all that work which yon 
would have had to do at Birmingham without a change 
of Gauge, by the thing doing itself. 



4630, Do you find that the passengers complain of un- OonTM&ittAM* 
easiness in the carriages, which they do not com- 
plain of on the Great Western ? 

I think that our line and the London and Birming- 
ham can convey a passenger as smoothly as it is possible 
for him to be conveyed upon parallel iron bars. 

463K The public always select the carriages in 
which there are only two seats abreast, if they have 
the option, which is the construction of the old mail. 

4634* You think that placing four passengers abreast 
would not produce such an objection on their part 
as to induce them to take another route where 
they had carriages three abreast? 

1 cannot think that it would weigh to that extent, 
but it does weigh to some extent. The Great 
Western practically admit it, inasmuch as they divide 
their every compartment itself into two by a partition 
in the centre* 



4624. Have you any outside cylinders upon the Grand 
Junction line? 

We build nothing else now — ^have done so for the 
last two years. Some four years ago we were con- 
tinually breaking our crank axles, partly in conse- 
quence of the material not being so well vvruught as it 
is now, but also in a great measure by the extreme 
severity of some of our curves, particularly the one by 
which we go into the Liverpool and Manchester, We 



Construe- 
Uos— Qurrts 



222 



THE RAILWAY SYSTEM ILLUSTRATED, 



Ca|>ttln 
M, Hukh. 



Belie vef tbat 
puce of trains 
between I^n- 
dcm and Liver- 
pool could 
€&9ilj and 
■afely be hi- 
creaied. 



Express trains 
compel otlier 
trains to hdt 
and stand mule 
to let them 
pasa. 



broke them there, and that was the first cause of the 
outside cylinder and straight axles being used. The 
regulation of the Company is, that they shall go round 
that curve at five miles an hour; but an engine-driver 
hardly knows what that means. 

4655. Safety,of course, is but a comparative term^and 
there must be a point at which comparative safety ends 
and positive danger begins. I should have no hesitation 
to-morrow in recommending the Board to diminish the 
time of the journey between London and Liverpool, We 
could doit, in my opinion, with safety to the public and 
with perfect ease to ourselves ; but seeing the excitement 
in the public mind, I do not think it would be by any 
means politic to encourage it at present, until the public 
is accustomed to it, a higher speed than that at which 
we are now travelling. At the same time 1 should be 
sorry that the Commission should imagine that what 
we call our express speed is at all that speed at which 
we think the engine is fully tasked, 

4658. As far as regards the permanent way, as to the 
surface of the line, I should not be afraid to trust my- 
self at all (that is the best test I can give) at 60 miles 
an hour, but there are other elements which necessarily 
come in as connected with the public safety. The 
very fact of our having now trains of such very difi'erent 
velocities, and the line from London to Liverpool being 
worked as one line, practically renders it necessary 
that the slow trains should skrhtk at particular places 
to let the express pass; and of course any dislocation 
of the system there, where trains are timed to a nicety, 
must either cause great inconvenience to the public by 
keeping them a long time at particular stations, or 
some risk. 
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Captain J. M. Laws, R.N., General Manager of the 
Manchester and Leeds Railway, Director of the 
London and York, Wakefield and Goole, and the 



Leeds and West Riding. 
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1663. Have you any experience of the Great Western Hutoryof 
or other Broad Gauge lines? 
I have been on the Great Western several times, and mi. Bmners 
my attention was particularly directed to the question aXi^tlng Broad 
of the difference of Gauge at the time Mr* Brunei first Gauges, 
proposed it, and the reasons of his adopting so wide a 



Gauge as 



7 feet were a very notorious thing at the 



time, and certainly the reasons he gave for adopting it 
have been abandoned by him. One reason for his 
adopting it, given at the time, was that the great diffi- 
cutty would be in getting a sufficiently rapid motion 
in a piston to revolve the wheels quick enough to get 
a very high speed* He said we must obviate that by 
having larger driving wheels: he then proposed to 
have 10 feet driving wheels* Then 10 feet driving loft^etwh 
wheels upon a Narrow Gauge would have thrown the tt^an'^«t'^'^' 
centre of gravity in the engine too high, and it was 
considered that it would not have been safe, and 
accordingly he increased the width of the rails to 7 
feet, which would bring the centre of gravity compara- 
tively about the same as the others, with a 5 feet 
wheel on a 4 feet 8^ Gauge. This having been adopted 
for the express purpose of supporting the high wheels 
and attainmg speed by their great diameter. It was 
found, however, that the wheels were almost imprac- 
ticable; that there was great difficulty in getting the 
engine into motion with them ; and when in motion, 
there was difficulty in stopping her. They have to a 
certain degree abandoned the high wheels, and they 
find they have no difficulty whatever in getting all the 
rapidity they want in the piston to work with smaller 
wheels, and to attain as high a speed as they ever 
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contemplated with a larger wheel. Mr. Hawlceshaw, 
our engineer, (who is now in Scotlaod, or he would 
have come up,) I know was called upon to report by 
a section of the proprietors of the Great Western Com- 
pany, when the line was partly made, as to the pru- 
dence of the abandonment of the Wide Gauge alto- 
gether, and adopting the Narrow Gauge on the Great 
Western. He made a Report (I should think, about 
seven years ago). That Report is in existence in the 
** Railway Times;" but he was then a very young 
man, and it was thought presumptuous in so young a 
man being called upon to make a Report upon the 
plan of a person who was supposed to have more 
experience: that Report very emphatically recom- 
mended them to abandon the Broad Gauge and adopt 
the Narrow one, and he gave, I think, very cogent 
reasons why it should have been done at that time. 



Brtskof 
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1715. Have you at all contemplated what would be 
the inconvenience to the Manchester and Leeds 
Company, if the North Midland were to change 
their Gauge ? 

The result of it would be, we should try very hard, 
if there was any considerable traffic between us, to gel 
another line upon the Narrow Gauge. We should im- 
mediately attempt that, because we could not alter our 
Gauge with the tunnels and viaducts that we have ; 
it would be almost as cheap to make a new line as to 
alter the Gauge. I can contemplate no practical 
means of moving goods in loose boxes. One part of 
our waggon would be in one part of the world, and 
another part in another ; and there would be such 
confusion and mixture unless the railways were all one 
property, — and, even then, you would find boxes at 
one end of the line when you wanted them at another; 
you would find one end of the railway with a great 
many more wlieels than they wanted, and another with 
all the boxes. 
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1725. Must not that arise from some want of system ? 

1 cannot understand how we are to move the load. 
As to the mere mechanical process of moving an engine 
or a waggon from one point to another, no doubt a 
mechanical arrangement could be made to move an 
engine 30 feet high in a few minutes ; but to say that 
to divide the waggon, and that one part of the waggon 
is to be left here and another to be left there, I do trot 
think any arrangement could be made that would not 
prove a vast inconvenience* 

1726. Supposing the Railway Company furnished the 
undercarriage, and the proprietor of the goods fur- 
nishcd the box to contain those goods, he would 
then bring his goods to your under carriage, and 
you would accommodate him ? 

A farmer, for example, brings his two loads of corn 
in from his farm at Wakefield or Pontefract; I would 
much rather take his waggon, if he could afford to send 
it, than have any bother about loading it on to another 
railway. That man could not undertake to find a rail- 
way-box. The same with green-grocers. At this very 
time we are sending trains from Manchester, contain- 
ing green-groceries, to the extent of 160 tons a day, 
going from Manchester along the valley of the Calder. 
Those gardeners would never find boxes. These wag- 
gons go on with the green-groceries, and bring back 
corn ; so that if we were to make a change of Gauge 
on that journey, every article would have to be changed 
into another carriage by hand. The best way to change 
tt would be by hand, much better than attempting to 
change the bodies of the waggons ; and I am satisfied 
that very great risk would necessarily be involved by 
changing any of those waggons in the night. For in* 
stance, nearly all our goods trains meet at Normanton 
in the night. We often have as many as 300 waggcjus 
of goods at Normanton for different parts of the dis- 
trict, — some coming to Manchester, others going to 
Leeds, others to Hull ; they are all put into the Nor- 
manton station at night. It is with the greatest diffi- 
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cully, with the aid of torches, that it is done. The 
wonder is. how they get on w^ithout danger now; and 
if you had to trans-ship all those goods from one wag- 
gon tu another, or t\om one bottom of a waggon to 
another, it is palpable that it could not be done w ithout 
an immense amount of delay, expense, and dangen 
If those things were done in the night, you could not 
depend upon the man having placed the boxes securely 
on the bottom of tfie truck. The first thing I should 
expect to hear w^ould be, that some of them had bolted 
off the bottom of the framing, and upset the train, 

1728. Do not you think that, by having your empty 
goods waggons properly marshalled on one line, 
and bringing up a train full of goods abreast of 
them, the goods might be shifted, carriage by car- 
riage, in an hour by machinery, and dropped into 
the under carriages ? 

Delay of niae I wiU just take a winter night in our northern climate 
or ten honTBrn ^s wc have it. — a dark, snowy, or rainy nig^ht. We are 
night. olten three hours now in sorting our waggons, with 

three or four locomotive ensjines to assist. If we have 
to move our waggons by hand at Norm an ton, where 
there are four diverging lines, it would take us nine or 
ten hours in a dark winter's night. I cannot contem- 
plate getting over such a difficulty. To do it by mov* 
ing one w^aggon from one body to another W'Ould be 
attended with vast expense, inconvenience, and danger. 
You must have a station three times as large as it now 
is ; and goods that are now shipped dow- n at Hull in 
the morning, will, in all probability, be there in the 
middle of the next day. 

1734. Supposing the loose-box system should be de- 
termined upon, will you state how you think it 
could be carried out ? 
I am unable to state. 



1735. Do you think the system of running the Narrow 
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Gauge carriages upon Broad Gauge trucks would 
answer ? 
No, I do not^ 

1736. Why not? ' 

I think the plan of dividing a truck into two parts 
would be attended w^ith such great practical incon- 
venience as to make it wholly inapplicable ; and I 
would much rather move the goods at once from one 
waggon into another, than attempt to enter into such a 
system; and if the system ^vere to be set afloat imme- 
diately, and they were now to have to provide their 
trucks and to move their goods, I have no doubt, from 
the practical working of railways now in existence, it 
would dwindle down in twelve months to having none 
of those, and that they would say we had better move 
the goods at once by hand. 

1737. The loose-box system would involve a consider- 
able increase of expense to your Company ? 

Yes, if we had to bear our proportion ; but we should 
not do it. 

1738. Have you at all thought of what cost it would 

involve to cancel all your goods waggons, and to 

adopt others upon the loose-box system ? 

The value of our goods waggons now is about 48,000/. 
Then, if we were to adopt this loose-box system after 
all, the Broad Gauge must be entirely limited to the 
accommodation of the Narrow ; they could have no 
wider box than we could carry, 

1746. Did you examine the system of working of the 

joint station at Gloucester with regard to the 

change of Gauge ? 

Yes ; there is not a large goods traffic, but there is 
great inconvenience. In fact, the inconvenience that is 
MOW experienced at Bristol from the wretched arrange- 
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ments of the station is almost as bad as at Birmiugham, 
except for certain trains, as regards passengers. The 
folly of the two stations being arranged as they are at 
Birmingham, of course, may be easily remedied, and 
will be when they can get some other railways that 
will work them a little close ; they will have to give 
up the existing arrangements. The London and Bir- 
mingham arrangements at Birmingham involve as much 
delay and inconvenience as the Gloucester system does. 
1 went on Thursday last from Gloucester to Man- 
chester* Of course, we had no change till we got to 
Birmingham, When we arrived at the London and 
Birmingham station, and were going to Manchester^ 
the London and Birmingham servants had not the 
slightest interest in us. We arrived by the Gloucester 
Railway, and were going by the Grand Junction* We 
saw an express- train engine just coming in to the 
station to take them as we got in. We were very 
anxious to get on by that train* **No, you are too 
late for that train," was the reply. Then we wanted 
to get our luggage over. '* It will go over by-and-by 
in a truck.'* There was all the inconvenience of getting 
the luggage moved across in a truck, and the risk of 
leaving something behind. We did get it over, but 
not with less inconvenience than if we had to change 
the Gauge. But that is an evil that clearly ought to 
be remedied, and can and must be remedied by the 
two Companies before long. It was a great absurdity 
for the two stations being formed like termini stations^ 
instead of making Birmingham like a road-side station, 
so that both Companies could have run through without 
this moving of carriages. That arose out of the squab- 
bling and misunderstanding of those two Companies. 
If they make the London and York Railway, there will 
be nothing of the sort. You will have no change of 
carnage till you get to Newcastle or Edinburgh. But 
the station at Derby is just as bad. In the station at 
Bristol they have adopted the same course as at Bir- 
mingham, and notliing can be more inconvenient, or 
cause more delay. 
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1747. They have the same sort of inconveDience that 
you contemplate in a change of Gauge ? 
The same inconvenience must be involved in every 
change of Gauge, but at present that has not been 
sufficiently appreciated, because the Narrow Gauge 
lines at this moment, from bad arrangements, are sub- 
mitting to a very great proportion of the same incon- 
venience as regards passengers. 1 was very much 
struck at the ditference between those stations and the 
Victoria station at Manchester. In that station we 
have nearly eighty trains a day in and out at the two 
ends, and 1 will be bound to say that we have not 
above one-third of the porters that there are at Bristol, 
or that there are at Birmingham, although we have 
double the number of passengers iu and out that station 
that there are either at Bristol or Birmingham— I be- 
lieve equal to the tw^o put together — and there is not 
one-quarter the inconvenience. The train goes right 
through, and if you have a change of carriage they 
just cross the turn-plate; and two men can do it in 
two minutes, and the cost of that station is not one- 
third what either of the others was in construction or 
working, 

1751. You are aware that an Act has been passed in 
the late session for a line of railway between 
Rugby and Oxford ; and that the question is un- 
decided what Gauge shall be used on that line ? 

Yes ; 1 was not aware how that question stood, but 
I am sure that if Oxfordshire is to be supplied with 
coals at a cheap rate, and that cheap rate and that 
supply of coals is to be made available as soon as the 
line is made, the Narrow Gauge will be the best means 
of securing it. A supply will be opened close to Rugby, 
and a district that is now very badly supplied, judging 
from the price, will then become as well supplied 
almost as any part of England, and the produce of that 
agricultural district would b^ taken back to the manu- 
facturing districts with great despatch aud chea|)ness, 
in proportion to what it is now. We have, at this 
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moment, flour and malt ground and made in the neigh- 
bourhood of Newport Pagnell, not far from that district; 
and the process of getting it to Mancliester is this: — 
it drops down the Lesser Ouse all the way to Lynn ; 
from Lynn it is put into ships and brought to Hull; and 
from Hull it is brought on our railway to Manchester. 
In sending by canal, it is often a fortnight or more 
getting from there to Manchester. If a Narrow Gauge 
Railway were made there, they would send minerals 
down direct, and return corn and fruit; they get a 
great deal of fruit in that district, and other garden 
stuff, particularly cucumbers. I have seen as many as 
four railway waggons coming from the neighbourhood 
of Rugby, full of cucumbers, to Manchester; about 
12 or 14 tons of cucumbers. If there was a change 
of Gauge there, this would be attended with expense 
and inconvenience. We should say, " Oh ! we cannot 
allow our waggons to go about without tops and bot- 
toms," Whatever you do, whatever you may fix, upon 
the subject of Gauge, the Gauge must ultimately 
become uniform, if w^e intend to communicate readily 
with each olher. Whether the 4 ft. 8^ in. is the best 
Gauge or not I do not pretend to say. It is a very 
good one, and we have found no practical inconvenience 
in it of any kind. I know of no difficulty that has 
been demonstrated in it, but I have no doubt that any- 
thing between 5 ft. and 5 ft. 6 in, would be a very 
good Gauge. But the wider you get, the more limited 
YOU are in the use of that Gauge in a broken country, 
as is demonstrated by the collieries, most of them 
having a very much narrower Gauge than 4 ft. 8} in,, 
and they have adopted it because it was cheaper, and 
better adapted to get round the sharp curves. A small 
outlay in winning determines very much the price of 
coals ; and where it is a question whether it is worth 
while to open a colliery or not, a wider Gauge than 
4 ft. 8^ in. would be entirely useless fur any practical 
purpose. 

1753, It seems to be quite clear that the Narrow 
Gauge of 4 feet 8^ inches was adopted for 
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very sharp curves in the collieries, but as such 
sharp curves are not used on railways, is not the 
necessity for that Gauge of 4 feet 8^ inches di- 
minished, if not altogether obviated ? 
I do not apprehend of necessity so, because the great Coai more em- 
wealth of this nation, the great internal resources of this woiroTtbe*" 
country, depend on its minerals : a bag of coals would wealth of 
not be so comfortable a thing for tlie Lord Chancellor "^ 
to sit on as the woolsack is, but much more emble- 
matical of the wealth of England. It is the coal and 
not the wool that has made England what it is, and that 
is yet in its infancy ; and the superiority of this country, 
either in war or peace, will depend upon its coal and 
iron. 

1754. You think the resources of this country are not Resource* of 
fully developed of either one or the other? Miy ^e-^^** 

Certainly not, as compared with what they will be; "^"^^"^ ' 
the mineral wealth of this country is just touched on the 
fringe, something like the cultivation of New South 
Wales, as compared with what it may be. 

1755, And you imagine that the great increase of rail- 
way communication will tend to develope those 
resources ? 

More than anything else I can conceive. 



1759. We have been told that the trans-shipment of 
coals from one Gauge to the other would involve, 
by mechanical operations, an expense of only Id. 
per ton, either at Rugby or at Oxford* Have you 
any experience of the cost of moving heavy goods 
of that description to enable you to test the ac- 
curacy of that opinion ? 

No. Of course, that could only be done by the top- 
and-bottom system, because we know it costs about 'S(L 
a ton to move coals from a canal- boat to the wharf. 
The common price is 3^/. a ton in almost every district 
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you go to. I can easily understand that that might be 
done, if the whole thing rested there, at UL per ton, the 
mere lifting across ; but you have the inconvenience of 
this divided waggon ; you must have two sets of bottoms 
to effect the same thing. Those bottoms that are left 
at Rugby, I suppose, would have to remain there until 
they returned home, or that there would be a change 
of an empty bottom for a full waggon. That would in- 
volve a double number of waggons, besides the labour* 
Then, I apprehend, making this railway on the Wide 
Gauge would be something more costly than on the 
Narrow Gauge, and the whole of the material for 
making it I look upon as an additional expense involved 
in the question, I do not measure it by the Id. a ton, 
but I say the whole material, the engine and all the 
waggons, would be an additional cost. As to the dif- 
ference of Gauge, I do not measure it by the Id, a ton, 
because, practically speaking, the thing would be that 
these waggons would be standing idle double the time 
that they would be if they went through in the same 
bottom, and were discharged at their place of des- 
tination. 

1760. Does it happen that you send any goods by 
your railway that eventually reach Oxfordshire? 

I have no doubt we do, though w^e do not declare 
our goods to other places than London and Birraing- 
Imm and places along the Midland Line, The Oxford 

Eeople would get their manufactured goods out of 
ancashire and Yorkshire to Leicester; but still the 
quantity of goods actually consumed in any district is 
a mere bagatelle, unless you have an export trade ; it 
would never be worth making a truck to move for. 1 
do not suppose the whole county of Oxford would 
consume six railway waggon loads of textile goods in 
a week. But look at the coals, look at the iron, look 
at the stone* When you talk about the comparatively 
small amount of goods trade on a railway, that is what 
railways are doing now; but what railways are de- 
signed to do is to carry every necessary for the con- 
struction of houses or the keeping in repair of farms. 
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1761. How do you account for the railways not being 
used for those purposes already ? 

Because Railway Compauies are in their infancy, RaUwuy com- 
none of them know their business yet, we are only fn^^y^^*^^^^ 
just learnhig our business. But take timber^ — Oxford- 
shire has a great deal of timber in it, and that timber 
will find a market at the seaports, at the manufacture 
ing districts, and the timber is now rotting in the wood 
there, because it is not worth moving. How are you 
to move the timber from those trucks to others ? It 
will cost you more than a penny a ton to move timber. 
We have a very large trade in timber, we send timber 
from Liverpool and from Hull, all down this district; 
we shall send to a much greater degree than it is now 
sent. We have balks of timber, 60 and 80 feet long, 
going along the railway, that could not be carried for 
a penny per ton. 



1756. And you think that any want of uniformity in Uniioniiity. 
the Gauge of railways will tend to diminish that 
development ? 

Clearly. I look upon the question of transmitting Development 
passengers at 60 miles or at 40 miles an hour as muTc^'^oj^' 
notliing in comparison with these hidden resources; imtwrtantthaa 
40 miles is quick enough for anything 50 miles we ****'**^ 
can go as safely upon the Narrow Gauge as upon the 
Wide Gauge; but I look upon it as a most important 
thing for this country, to tlie best practical means of 
commercial communication, and that commercial com- 
munication depends upon the mines, and not in con- 
veying passengers 60 miles per hour. 

1757. Are you of opinion that mineral traffic is suffi- 
cient to justify the construction of a railway in 
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cjpuin any district where that mineral traffic would be 

large, irrespective of passengers altogether ? 

Yes ; I look at the question not so much with regard 
to passengers as I do with reference to the enormous 
mineral wealth which is now in fact the basis of this 
country's many factoring districts. What should we be 
without our manufacturing districts? We could not eat 
our corn or support ourselves. The wealth of the coun- 
try depends upon its coal and its iron ; and wherever 
you can give facilities for opening the colheriesand the 
mineral districts of the kingdom, you do a vast deal 
more than by making a railway to travel 60 miles an 
hour for passengers. We owe all our railways to the 
collieries in the North; and the difficulties which their 
industry overcame taught us to make railways and to 
make locomotives to work them. 

1719. Do you think it would be utterly impossible to 
widen your Gauge upon the Manchester and 

Leeds ? 

Utterly impossible. If we altered the Gauge, the 
tunnels must be altered. 



OomptLTiflon 1693. Have vou any reason to believe that the Narrow 

of the two *^ ^ 

•j«*^«a. Gauge has any advantage over the Broad for goods 

traffic ? 

1 think the Narrow Gauge has decided advantages 
over the Broad for goods traffic, inasmuch as you must 
have very large and unwieldy carriages on the Broad 
Gauge, or they must be carriages that would be subject 
to a very unequal motion on the Broad Gauge as com- 
pared with the Narrow one ; for instance, if there is not 
a very large carriage it must be nearly a square one on 
the Broad Gauge. If I attempted to draw a square 
box by the centre it must partake of any inequality of 
the road, and have a much more violent motion than if 
I was drawing a body of a more oblong shape. Some 
of the carriages on the Broad Gauge are quite as long 
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in proportion to their breadth as the Narrow Gauge ; of 
course that observation would not apply to a carriage 
under those circumstances. What I mean to say is this, 
— the ordinary length of a Narrow Gauge waggon is 
about J 4 feet ; (nearly all the Companies have adopted 
a large sized waggon, about 14 feet long and about 
7 feet wide). If you were to take the proportions, say 
that the length of the waggon is nearly three times the 
breadth of the points of support, you have a great deal 
to steady you, and it w^ould not partake so readily of tlie 
lateral motion as if the carriage was drawn by the same 
point of traction and was only half the length. The 
effect of any little inequality would be to give much 
more motion to a short waggon than a long one, and 
that would apply to carriages unless they were equally 
long in proportion to their breadth, and I believe com- 
monly the Great Western carriages and those upon 
other lines in connexion with them, are quite as long, if 
not longer. I observed some of them upon the Bristol 
and Gloucester last week ; they are immensely long 
carriages, longer in proportion than most of the Narrow 
Gauge carriages, and 1 did not observe that there was 
any very great difference between the motion on the 
line between Bristol and Gloucester and upon that be- 
tween Gloucester and Birmingham ; but with respect 
to the coal-waggons I saw on the line, I observed parti- 
cularly the coal-waggons they were using from Coal Pit 
Heath Colliery, about six miles out of Bristol, they were 
not longer than our coal-waggons, nor would they carry 
very much more; but it is a country that is not very 
much broken ; it is a tolerably level country; you gra- 
dually rise out of Bristol ; tliey have no very sharp 
curves to go round, but if you took the Broad Gauge couu 
into another country where the coaUwaggons have to fJa'^a^^o^ 
go into curves of 100 feet radius, you could not get iomi<3 8bar|» 
those coal-waggons round at all, 

1694. You are of opinion that a Broad Gauge carriage 
is unsuited to a country of great undulation or tor- 
tuous lines ? 
I think more especially in coal traffic. Whenever you 
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get into a coal country, you get into a country that i$ a 
good deal broken, and you must have sharper curves to 
go round to get the waggons to the coal-pits than could 
be adopted upon the Broad Gauge. The proof is, that 
the collieries often make their own Gauge 3 feet, for the 
purpose of getting the waggons round curves which a 
wide Gauge could not encounter. And in Scotland 
you find some of the colliery lines 4 feet Gauge. 

1696. If we had a Wide Gauge we must have ware- 
houses and a station of nearly double the cost that we 
are now building at Manchester. It is a line of 
building on arches. The trains corae in at the top 
of the warehouse ; we bring a train with 100 tons of 
flour in at a time ; and if we had had the Wide 
Gauge we could not have got round the curves which 
we pass those waggons round now ; we must have had 
almost double the space. It is constructed on a viaduct, 
and we avail ourselves of that circumstance, which is 
generally considered objectionable, and have made it 
of very great advantage, inasmuch as the load is always 
descending. The flour comes to the top of an inclined 
plane, and with little or no labour it is slid into the 
warehouse and cart tliat takes it away into the manu- 
facturing districts. That would apply to every town on 
the line ; because, notwithstanding the vast quantity of 
goods manufactured in Lancashire and Yorkshire, there 
is a vast deal more flour eaten than there is piece-goods 
sent away, and the preponderating load is always in- 
wards. There is all the food sent inwards, wilh all the 
raw material tor manufacturing purposes inwards, a 
vast portion of which is entirely extinguished in the 
process of manufacture; and the export is merely a 
manufactured article, a fraction of the weight that is 
brought in. With a Broad Gauge line in those posi- 
tions, the enormous additional cost of accommodation 
would have been something that I think has not been 
well considered by the advocates of the Broad Gauge, 
who are, luckily fur themselves, situated in a district 
where is a very large passenger traflSc, and not much 
merchandize* 
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1698. One great objection urged to the Broad Gauge 
is the great porportion of tare. Now in a district 
such as yours, where you can load to almost any 
extent, such an objection would not apply in the 
same degree, supposing your line were less tortu- 
ous ; so that, as far as regards quantity of load, the 
Great Western Gauge would be a better Gauge for 
your line ? 
As far as regards the inere loading as to the quan- 
tity of tare, there would be no disadvantage on the part 
of the Great Western, because their empty waggons, 1 
apprehend, would not be a heavier load to bring back 
in proportion to what they carry than ours. Our 
waggons are very light now. We carry all those heavy 
loads of twist and flour on nothing more than the 
bottom of the waggon- The bottom is very strong. 
The four wheels weigh about 22 cwt-, and the frame of 
the waggon is made very strong. 

1701. Do you happen to remember what your greatest 
width is ? 

About 8 feet. The horse-box is the greatest width 
we load. We have nothing in the shape of a load so 
wide as the ordinary sized horse-box. 

1702. Has the Narrow Gauge any superiority over the f|*p^^Jj|^f' 
Broad Gauge for passenger traffic, in your opinion ? s«*- 

I do not think it has. We are now making carriages 
to give accommodation to private parties where you can 
select your party ; but that could be equally done 
with the Broad Gauge. I do not think the Narrow 
Gauge has any advantage over the Broad Gauge for 
passengers, with the exception of their being less costly 
and better adapted for general purposes in going into a 
difficult country ; but when you leave that country, and 
the point of connexion is of no great importance — for 
example, if I am going from here to Bristol, I think the 
Broad Gauge is as good as any other, if it were not for 
the inconvenience of not being so well adapted for 
general purposes. 



238 



THE RAILWAY SYSTEM ILLUSTRATED. 



Captain 

J. M, Laws, 



8af«t7 



BoBQ of Narrow 
Gtiuge suSi- 
ci cut for safety. 
Comparisron 
with a ship 



1703, Is not the greater base of the Broad Gauge an 
eleraent of greater safety for trains running at 
high velocities? 

I do not think it is. I think a narrower Gauge eoii» 
siderably less than 4 feet 8tj would be as safe as you 
could want it. We never heard of a train upsetting. 
I think you may take as an illustration the case of a 
ship on the stocks. Here is a first-rate of enormous 
height above the points of support; so that the ship in 
reality is supported by only one-third of her extreme 
breadth, and frequently she has a number of people, a 
great top weight, running about. The ship is launched, 
supported by one-third in the centre, and we never 
heard of a ship upsetting off her cradle in the Queen's 
yards, where the ways are pt^riect. The fact is, that if 
there is any inclination to upset, here are two-thirds 
acting against one-third to keep her in her place. The 
centre of gravity in a first-rate man of war is vastly 
higher, I should think, than an ordinary railway train, 
because the weight of a railway train is principally in 
the wheels, and they are under the body. 

To say that they were as safe, would be reasoning 
against mathematical demonstration. It could not be 
safer, but I know that the existing points of bearing 
are far within the extreme of safety, and beyond ne- 
cessity, as regards safety. I think I can demonstrate 
it in this way: — we very frequently have a single 
horse in a horse-box ; that horse is frequently put on 
the extreme side of the horse-box : it is not a good 
plan, but it is so. The horse-box is the widest vehicle 
we have, and the horse is clearly the highest load in 
proportion to this centre of gravity, and if there is any 
yielding at all, he yields to it, and gives a much 
greater effect towards upsetting the train than any- 
thing else; but we never hear of one upsetting, 

1712. Does not the greater width of the Great West- 
ern waggon admit of the centre of gravity of the 
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load being kept much lower than in the Narrow 

Gauge waggon ? 
Certainly it would ; hut I should think there is no ^o advantage 
mlvauiage where you have athiug that is perfect h/ safe, in J^J^ytl^^IttJ*'^ 
spending money to make it safer. We have never had ^fcn 
an instance of a waggon upsetting. Now the coal 
waggons are made slo[)ing, from about 7 feet at the 
upper edge to about 3 feet G inches at the bottom. 
The centre of gravity would still be in the centre, but 
still a considerably preponderating part of the load 
would be projecting beyond the centre of the road. 
The safety would be increased from its coming be- 
tween the wheels where the bottom of the ordinary 
load would be a foot higher than the coal waggons. 

1713. Then you think you have a surplus of safety with 

the Narrow Gauge as far as regards the upsetting 

of the waggon ? 

That is my impression ; as regards safety from the 
position of the centre of gravity, we have a vast margin 
to go on with the highest load I have ever heard of 
yet, that is with the horse-box, as I before described. 
I have seen many first class London and Birmingham 
carriages with a ton weight upon tlie top of tbem, and 
very little weight comparatively under. You see an 
enormous quantity of luggage |)aeked on the top of 
those carriages, so that they have the fairest possible 
chance of upsetting. But I apprehend that the safety 
of the road is not limited exactly to the Gauge, 
because the journals of the axles project considerably 
beyond the rails, and the points of support of the car- 
riage is on the extreme point of the axle, 

1664. Are not higher speeds attained upon the Great 

Western than upon any of the Narrow Gauge 

lines ? 

I cannot understand why they should be; it is a 
general prevailing opinion that that is the case, if it be 
so, it nuist arise from the fact only of their having 
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more powerful engines, I have no doubt lliey have 
very powerful engines, and they have a very easy 
gradient line ; but, on the other hand, I do not under- 
stand why tliey should attain a higher speed with the 
same weight in proportion, to prove which w^e are now 
running our trains at 45 miles an hour. We are ob- 
liged to do it to keep our time, on gradients varying 
from 1 in 44 to a level, with hardly any portion of 
a straight line ; but we are running 45 miles an bour> 
and for the last two months our express trains have 
been working at that speed, without being five minutes 
after time. 



1665* Do you mean that that is the maximum speed 
between station and station, or the average 
speed ? 



Atcrogetpeed That IS the 



speed, includmg the whole 



Ma^^te^or jnurney while the train is in motion ; they cannot keep 

exprcM traina their time Under 45 miles an hour, and I can demonstrate 

^^iicaao ^^^^ ^^ once. We use no stationary power; we start 

from the Victoria station for a mile and a quarter on a 

gradient varying from 1 in 44 to 1 in 60. 

1666. Wbat length of gradient have you of 1 in 44 ? 

About half a mile, and about three-quarters of a 
mile of I in 60. We then take a gradient of 1 in 150 
for eight miles. We then have a level for about six 
miles, and then through a tunnel of 1 in 330, and then 
a descending line nearly all the way to Leeds. There 
is no part of the other portion of the journey worse 
than 1 in 300, and a great part descending. We have 
a descending line of 1 in 182 for eight miles, passing 
round two curves of ten chains each. 

Oiarwtm. 1667. What is the length of those curves respectively? 
About a mile. Where a tunnel was abandoned, 
there is an S curve, they join each other, and are 
under half a mile each. 
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1668. Do you imagine that engines with the Broad 

Gauge would take those curves? 

Certainly not so safely. Besides, we cuuld not get fa^Ji^*by"£ii* 
them into I in 10 with the Broad Gauge: they must iagofmawn- 
be sliarper with tlie Broad Gauge considerably. There ^^^"^^ 
Mas a tunnel that we intended to have made: the 
whole side of the mountain came down ; it was just 
at the foot of the mountain where the tunnel was to 
have gone through : we found the material composed 
of tlie debris of this mounlain : the moment we touched 
it, the mountain began to slip, and we cracked a farm- 
house and some buildings almost two-thirds of a mile 
from where we touched this hill, and we were obliged 
to abandon it- It crushed the tunnel in, and 18-inch ^*j,^.^*J„, 
balks, as you would this pen. The canal is just below 
the turnpike-road, just below that we were obliged to 
divert the turnpike-road, and we had great difficulty to 
get room enough to divert to do so, ifor the mountain 
began to squeeze up the bottom of the canaL We 
were obliged to adopt these S curves, which are about 
JO chains on a gradient of 1 in 182 : but we got the 
curve part on a level. If the Gauge had been wider, 
of course the curves must have been sharper. 

I6fi9, And that, you think, it would have been im- 
practicable to work at high velocities ? 

It would have certainly diminished the safety, and 

consequently the speed. I very much question whe- 
ther, in the position of the Manchester and Leeds line, 
where in the 50 miles between Normanton and Man- 
chester there are not four miles of straight line» a 
Broad Gauge could run with safety at the speed we 
are now running; for that distance, we are obliged to 
be constantly on a curve. 

J 670. It is in the valley of the Cakler? 

It is in the valley of the Calder and the Roche. 
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Mr. Thomas Cheston Mills, Manager of the Goods 
Department at the Camden Town station. 

_ of 1965. It is left to a subordinate officer to decide on 
the locomotive power to be furnished ? 
It is left to the managing officer of the locomotive 
department, who is on the spot, to decide what en- 
gines he will send out. 

1966. Has *he the power of diminishing the cixtent 
of the train, or is he bound to supply exactly 
the amount of power that the train you have 
made up shall require ? 
There has never, that I am aware of, been an in- 
stance in which they have requested any waggon or 
waggons to be taken from the train for the train to 
be lessened at all. 

1970. Who are the most extensive carriers on your 
line? 

Pickford and Co. 

1971. Is the amount of trade they bring to you 
much more considerable than any other carrier? 

Chaplin and Home approach the nearest to theni. 

1974. Do you send your goods waggons from the 
Camden Town station to Hull ? 

Yes. 

1975. Looking at the ordinary making up of your 
trains and goods, do you apprehend that any 
great inconvenience would result to your Com- 
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pany or to the carriers, if, on any part of the 
whole distance from Camden Town to Hnll on 
one side, and Camden Town to Liverpool on 
the other, a cliange of Gauge were to take place 
at any intermediate station ? 

It would have the effect of creating an extra ex- 
pense upon all the goods so transferred, and also of 
occupying a greater length of time in the transmis- 
sion. 

1970. From yonr experience at the Birmingham R«medi«s. 
station, should you be disposed to recommend 
the unloading of the goods generally and re- 
loading into carriages of another Gauge, pro- 
vided a break took place at Birmingham ; or 
would you recommend an intermediate rail, to 
form a double Gauge, one for the broad and the 
other for the narrow, to be used, and the same 
waggons to run on the whole distance ; orshouhl 
you recommend the articles being lifted bodily 
from the carriage of your Gauge to correspond- 
ing carriages of another Gauge ? 

I should certainly recommend, that if a broad 
line intercepted the Birmingham line anywhere, and 
goods were to be conveyed upon it, an extra line 
should be laid down, and that the goods should not 
be removed from the waggon in which they were 
originally loaded, 

1&77, Do you think that would be in the long run 
the least expensive arrangement ? 
Decidedly, 

1978. Have yon at all entered into the calculation 
of what would be the increase on any line to 
have an additional Gauge upon it? 

I have not. This is an engineering question 
which I have not at all considered. 

R 2 
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1979. Is not that one of the elements of the calcula- 
tion, inasmuch as the interest of the monev so 
laid out should be contrasted with the cost of 
transfer by hand ? 

I think it is not the usual custom of railways to 
make specific rates according to the outlay on tlieir 
line. If a line of railway was laid down with three 
rails for each line instead of two, it would be at least 
one-third more expensive ; but I should say rather 
more on account of taking more land. It would not 
follow that they would charge one-third per ton more 
for the conveyance of goods over that line, 

198L If there was no competition » would not the 

public be at the mercy of the Company ; and if, 

on the other hand, there was competition, would 

they be obliged to bring down the price to meet 

that competition ? 

I think the price does not always depend on com- 
petition, but on the policy that is taken up by certain 
Boards of Directors. My own private opinion is, 
that a Railway Company gets more money by low 
charges and large quantities than it does by higher 
rates and smaller quantities, 

1983, Have you ever had occasion to shift your 
goods waggons at Birmingham for any purpose 
connected with your business? 

Oecasionally ; but sucli cases are very rare. For 
instance, we had a complaint from Kenwortljy atid 
Co, that a w aggon they bad despatched from Camden 
Towii to Manchester had not duly arrived at 6 
o*clock the next morning. On incjuiry at Birming- 
ham, 1 found ttiat» upon its delivery to tlie (iiarid 
Junction Company, it had been discovered that a 
spring was broken, and it had to be unloaded and 
reloaded. Tlie re^^ult was, liiat it did not proceed 
forward till the next day. Kenworthy and Co. had 
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110 agents at Biriningliaiii ; ttierel'ure, of course, it ^^^J^lJ^' 
would rest with the Grand Junction Company to — ' ■ — 
make the reloadinsc. 

2004. Do Pickford and Co. bring up goods from 
Liverpool on the Grand Junction ? 

Yes, 

2005. What becomes of the waggons containing 
those goods on their arrival at the Birmingham 
station ? 

Pickford and Co. send their own waggons to the 
Grand Junction station at Vauxhall, Birmingham, 
to receive their goods, and cart them to the London 
and Birmingham station. 

2006. So that, in both cases, Pickford and Co, are 
exposed to the double transfer ? 

Yes, and there of course they have to reload 
them ; the eflect of which is, that the Grand Junc- 
tion Company, whose goods leave Liverpool on Wed- 
nesday night, arrive in London at half-past 1 1 on 
Thursday morning, and are delivered at 1 o'clock. 
Pickford and Co/s goods, which leave Liverpool by 
the same train, and arrive in Birmingham at the 
same time, are not sent forward from Birmingham 
until a quarter before II, arrive in London at 7 in 
the evening, and are not delivered until the follow- 
ing day. 

2019. Has it frequently happened at Birmingham 
that you have been obliged to change the wag- 
gon containing goods? 
No ; it is a very rare occurrence indeed, 

2049. Are there any other observations you wish to 

offer ? 

1 do not know whether the conveyance of cattle 
has at all attracted the attention of the Commission; 
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ifr^^.c it is an important particular. Last Saturday we 
"^ - carried 6473 animals into London. 



Loiitai i?«i 2050. By what train ? 

They came by various trains : there were 229 wag 
gons in the whole. 

2051. Of what did they consist ? 

There were 550 oxen, 5571 sheep, 349 pigs, and 3 
calves. 

Slt^SttbL*^^ 2052. Supposing you had had to transfer a fourth 
wonM hETe part of that number from the Narrow Gauge to 

taken a day to i ^ , ^ v^ « i» 

tnioBsr. the Broad Gauge at Rugby, from your ex- 

perience of driving cattle into pens, how long 
do you think it would have occupied ? 

It would have occupied a whole day to make the 
tr^osfer. 

3053. How long did it occupy to get rid from your 
premises of the largest number you received on 
that day ? 
Perhaps three quarters of an hour. 
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Mr, Joseph Sanders, Secretary to the Bristol and 
Birmingham Railway. 

5052. The Gloucester station is conducted in the 
sanie way as all others, by a chief clerk and under 
clerks, inspector and porters, but to an extent more 
than double any other station we have upon the line 
hi consequence entirely of the trans-shipment ; and that 
applies quite as much to the goods department as to 
the passenger department. I conceive that the addi- 
tional cost to the Company alone is not less than 
2,000/. a year in staff, exclusive of great increase in 
the expenses of the carriers upon the line. With 
reference to passengers' luggage there is more than 
twice the quantity mis-sent or lost at the Gloucester 
station, than at all the other stations (combined) be- 
tween Birmingham and Bristol, The delays to the 
passenger trains, also, we find far greater at Gloucester 
than at any other station upon our line, which we 
attribute entirely to the trans-shipment. We conceive, 
also, that we are not carrying so many goods to a 
considerable extent as we ought to do, and should do, 
if the one Gauge were continuous from Birmingham to 
BristoK We find that in the week ending the 25th of 
October, whilst we had to trans-ship goods to tlie extent 
of pretty nearly 700 tons at Gloucester, we only had 
to deliver over something like 50 tons to the Great 
Western at Bj istol ; and if the break of Gauge had 
been at Birmingham, we find that, including the goods 
we had to deliver at various stations upon the line, the 
trans-shipment at Birmingham must have reached £K)0 
tons. There are various trows plying upon the river 
between Gloucester and Bristol, averaging, perhaps, 
irom 40 to 50 tons each, the greater proportion of 
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wUch goods we have every reason to believe would 
kaie been put on the railway but for the break at 
GfoQcesier. 

5053. What reason have you to think so ? 

From our traffic manager, who has had coramunica- 
tioQ from parties who have stated to him (partieiilarly 
with respect to articles of a perishable or breakable 
nature), that they would not subject themselves to un- 
lottding and reloading the carriages at the Gloucester 

StUtiOD. 



5054* Can you refer to any parties ? 

Mr. Chance, of Smithwick glass-works. There have 
been frequent communications from him with refe- 
rence lo the trans-shipment there. There are seve- 
ral others whose communications I have seen from time 
to time to the traffic manager. I have not their names 
with me, but I can furnish them to the Commissioners. 
The time occupied in trans-shipping a waggon contain- 
ing about five Ions has been proved to be 50 minutes, 
which we consider very important ; but the greatest 
difficulty that our traffic manager has experienced is 
in providing waggons of the Narrow Gauge to meet the 
requirements that may be brought np from the Broad 
G%Uge ; and if we were not working as one Company, 
I coQceivc that that would be a source of the greatest 
|)assible annoyance and confusion, because we should 
Wrt have the means of knowing what extent of goods 
iw« ccMJiing from Bristol to Gloucester in Broad Gauge 
w^muM. and we have the greatest difficulty ia meet- 
mmmM^ ; a* 'l is, it involves the necessity of keeping 
planer plant at Gloucester than would be at all requi* 
alltlltlie rails were continuous upon one Gauge. 

iUtSk How many men do you employ in a gang ? 

Xlief^ are 19 additional porters, in consequence of 
llie iimiis-slkipment. 

My|7« It WM originally intended that the Narrow 
0lil^ alM>otd be hid down to Bristol, but, although I 
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was not connected at the time with railway companies, 
I believe I may say that the change was attributable to 
tlie influence of the Great Western Company. It is 
held also by gentlemen in the neia;hbourhood, who are 
abstractedly favourable to the Broad Gauge, that the 
break at Gloucester is exceedingly inconvenient at all 
times, and that the Narrow Gauge should be con- 
tinuous to Bristol, 

5085. A detention of five minutes for passengers is 
hardly sufficient ground for much complaint? 
Sometimes it is aiuch more, and when we are run- 
ning in to meet the Exeter trains, it has not onfre- 
quently happened that we have been too late, owing 
to the change, and the same again in meeting our trains 
in Birmingham, 

5102, Is it understood by the Company that in the 
event of changing the Gauge the stock of the 
Broad Gauge party must be sacrificed, or is it 
understood that it can be adapted to the Narrow 
Gauge ? 

1 do not think the question has been very much 
discussed, but a sacrifice of the stock would much 
rather be made than continue the break of Gauge. 
The Directors consider it so important that it is noi 
at all a question of cost with them. 

5103, Do you at all contemplate putting a Narrow 
Gauge within the Broad Gauge line, or is it a 
total change ? 

A total change. 

5104, Would it not be more convenient to you to have 
both the one and the other? 

The Directors are advised to the contrary. 
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Mr. William Bass, District Agent to Messrs. Pick- 
ford — connected with the Gloucester,. Bristol, Bath, 
Bridgewater, Taunton and Exeter stations. 

5681. The goods upon the Narrow Gauge truck if 
they are light packages, furniture or bulky packages, are 
always put on the top of the truck, and are necessarily 
taken off to get at the heavy loading, in order to put it 
at the bottom of the Broad Gauge truck. 

Average deten- 5686. What is the average detention at the Gloucester 

tion of goods . • i i . . 

trains at Glou- statiou With the trains, in consequence of the trans- 

cester break of i. . ^ 

Gauge four to Shipment .'' 

six hours. 
Would pn 
any systei 
breaking bulk. 



BrMkof 



Would" prefer I should Say at Icast from four to six hours. 

any system to 

5687* In the event of the Gauge being continuous, 
there would be no detention at all ? 

None at all. I would prefer any system to breaking 
bulk. 

5725. I think the lighter the weight you have to trans- 
fer the better ; I consider Gloucester an exceeding bad 
place for break of Gauge. 

5726. Do you not think that where the break of Gauge 
takes place there should be the least traffic ? 
To be sure I do. 

5735. Before the opening of the Bristol and Glou- 
cester line, I was consulted by the chairman of the 
Bristol and Gloucester, and by some of the Directors 
as regards the different establishments; it was at that 
time determined that the Broad Gauge should be put 
down, very much to the annoyance of the chairman of 
the Bristol and Gloucester, who is also a Director of 

* Messrs. Pickford's gross receipts for carriage of goods and merchandise 
are said to be 900,000/. per annum. 



NARROW GAUGE EVIDENCE. 



251 



the Great Western Railway, for he said it was the ^r,w. 






worst thing that could have happened for the port of a Great wes- 
Bristol, and for the Bristol and Gloucester line. dZ^^'^yTof 

Broad OftQge 
5?36. Who was that ? ou Gloucester 

line. 

Mr, Jones, the chairman of the Bristol and Glou- 
cester Railway: he agreed with me in opinion that 
it was a pity that a continuous line had not been put 
down. 

5747. As regards through traffic, a break of Gauge 
would be most convenient where there is least 
through traffic ? 
Decidedly. 

5751, I should say that of our loading ihcre h nothing 
like a tenth goes on to the Bristol and Exeter lino com- 
pared with what stops at Bristol. 

5843. You have stated that you have four men at Glou- 
cester employed in transferring the goods from the 
one Gauge to the other ; will you explain how it is 
done ? 

One man is placed in the Narrow Gauge truck, after Enn e&tab- 
it is uncovered; two men are upon the platform lo work J'^J^^'^Jy'**'' 
the train; one man is in the Broad Gauge truck to bi^cak. 
load ; the clerk stands by to mark the goods oft', 
in order to prevent robberies ; and this establishment 
is rendered necessary by the interruption of the Gauge ; 
from no other cause ; we are frequently obliged to 
have extra men when we have an extra quatuity of 
loading, 

5848. There is hardly a day passes but goods get 
wrong, 

6851. Supposing there was a continuous Gauge through f^oo.u would 

rti * 1 1 11 11 ' reach Brbtor 

Gloucester, now long would your goods be m tra- ft-om Binning- 
velling from Birmingham to Bristol? ho^ri^wuh" 

I suppose between five and six hours. umf.rmity. 
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Mr. w> bms. 5852. And with the break of Gauge how long are 

they ? 

Sometimes two days, or more. We have no depend- 
ence upon them, because if we have not time to make 
the transfer before the train leaves, the train from Glou- 
cester to Bristol leaves at a certain lime without waiting 
for our making the transfer, and frequently delays them 
till next day ; there is no regularity at all. 



Uniforsaity 
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5729. If the Narrow Gauge were placed upon the 
Broad Gauge line, between Gloucester and Bristol, 
would not that remedy, in a great degree, the evils 

you now complain of r* 

It would not matter to the carriers or the public con- 
nected with the goods, what number of Gauges they had, 
suppose they had a continuous Narrow Gauge. 

5742. You think that any regulation that would admit 
of an increase of break of Gauge, in various parts 
of the country, would be a great public evil ? 

Most clearly, as regards the carrying, and it is not 
very convenient as regards passengers. I have seen in- 
convenience myself frequently in coming from Bristol 
and going to Birmingham ; I do not like it at alL I 
would much rather put myself into a carriage at one 
point, and go in that carriage throughout where I am 
going. 

5751 & 5752. 1 am quite satisfied that Bristol, as a 

Eort, cannot rise without a continuous Gauge. I am 
orne out in that remark by the disinterested portion of 
the trade at BristoL 



OonTemience. 5737* The goods are mingled in the large trucks owing 
to the size of the trucks? 

Yes ; and the Broad tJauge trucks are exceedingly 
inconvenient ; we find it so, because we do our own 
work at the stations, and the moving about a Broad 
Gauge truck takes so much labour. I had a practical 
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knowledge of it the other day at Bristol. We were Mr. w.:ftMf. 
endeavouring to move a truck there ; I was exceedingly 
anxious to get at some of the goods that were wanted in 
great haste for shipment; the truck was in the yard of 
the station at Bristol ; I applied for assistance to the Rail- 
way Company, which was given to rae ; I got some of 
my own men, and I myself had to assist in order to move 
a great cumbersome Broad Gauge truck, requiring upon 
that occasion, eight of us to move it. A Narrow Gauge 
truck a couple of men would have moved with great 
ease. The Broad Gauge trucks are most inconvenient 
for the carriers' purposes generally. I speak completely 
disinterestedly ; I have no share in either the Broad 
Gauge or the Narrow in any way. I have nothing to do 
with them ; and, as carriers, it matters not to us whether 
we carry by the Broad Gauge or the Narrow Gauge, hut 
it is for the public ; if the carriers or the Railway Com- 
pany are put to extra expences by working an inconve- 
nient Gauge or truck, it must fall eventually upon the 
public. A carrier, in doing his business, must calculale Movmy or 
his expenses, and the moving of these heavy trucks com- f^y^ll p^"t of 
prises a part of the expenses; so that eventually the acarriir^dex 
public does and must pay for it, ™*'"*' 

5738* The trucks in question are (i wheeled trucks? 

There are a few 6 wheeled trucks ; a far greater num- 
ber of 4 wheels — nearly the whole. 

5739. What do you suppose is the gross load in these 

trucks ? 

They vary from 4 tons up to 6 tons. I have seen 
them 5.18, the truck itself; then putting the maximum 
weight of goods at 6 tons, it would be 10 or 12 
tons. In the other case it would be 5 to 
tons. Then many parties have observed that the 
Broad Gauge trucks will take more loading ; it is true 
they will, but it depends entirely upon the description 
of loading; as regards the article of cheese, for instance, 
a case came belore me the other day; a quantity of Ja^Broldfia^e 
cheese was loaded iii a Broad Gauge truck ; there was *^y fxcesaive 
too much loaded together, and when we got to Gloucester bent'^wdgbt! 
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it was very much injured. Now, in putting it into a 
Narrow Gauge truck, we could not have put the same 
quantity, so as to cause the pressure. 

5741, It was caused by the superincumbent weight? 

Yes* Then as regards pipes of wine and spirits, and 
all that description of loading, I never liked the system 
of what we call "saddling*' that is, putting five or six 
pipes of wine at the bottom, and then putting one 
between each, I have seen injury arise from it. I have 
had thirty years experience in the carrying trade. — 
I have been connected with the house of Pickford now 
nearly thirty-one years. 

5743, Is it the fact that for road station trafBc it is 
generally more convenient that the trucks should be 
small rather than large ? 

Certainly, 

5744, Is it desirable that you should pick up a single 
truck, or any number of trucks at each station, 
rather than load a truck partially? 

Yes ; our first station from Gloucester is at Cheltenham ; 
we are allowed a minimum weight of 20 cwt; nothing 
could be better than that arrangement, 

5745, It does not retard the luggage train ? 

No ; with proper management it could be put at the 

end of the train, and it causes no detention. 

574f). And, in like manner, the taking up such a truck 
causes no detention 't 
Precisely. 

5753. You often travel by railway on both Gauges? 
I do. 

5754, Speaking as a traveller, what do you think of the 
convenience of the carriages, and the steadiness of 
the motion upon each Gauge ? 

The convenience of the carriages upon the Great 
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Western is exceedingly good; but as respects the Great watem 
motion, there is much more motion upon the Broad carriages for 
Gauge than upon the Narrow. I experienced it on ?^^„t°' 
Tuesday evening. — I came up by the Broad Gauge to more motion 
Gloucester, by the express train to Birmingham; the rowOau^?'" 
motion upon the Narrow Gauge was much less than upon 
the Broad Gauge; and the very best travelling I have 
ever had was upon the express train of the London and 
Birmingham. The new carriages are exceedingly com- 
fortable and roomy. 

5757. With regard to the number of persons who are 
upon one seat, do you prefer four on a seat or 
three ? 
Three; but I prefer the two. I came up by the Prefers two on 
mail from Birmingham yesterday, and I prefer the small Jr^^r!^ ^"® 
mail carriages decidedly; there was ample room; there 
were four in the carriage that I came up in, and I did 
not observe they were at all close ; they were exceedingly 
comfortable. In the coup6 they have only two, and I 
prefer that. 

5760. How do you like the Great Western second class 
carriages ? 

They are a very great improvement upon their original 
second class carriages, as they are upon the Narrow 
Gauge. 
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J. Chaplin, Chairman of ffaeSoolfa WeslefH 
Railway Company. 

5439. HaT6 you found any inconTenieoce in tiie 
working of the line from ihe narrowaen of 
the Gauge T 
No^ certainly not. 

5440. I am not a very scientific man. as yon would 
naturally sup[X)se, and I must confe.^ tliat iu the 
early periods of our performance I felt some regret 
that it was not a wider Gauge, but evidently I have 
lost those feelings lately. I have recentlv heen much 
more satisfied with our Gauge. I thought t^le other 
looked more comprehensive, and was a better model 
for a railway in the early periods of it, but 1 haire 
changed my opinion. 

644 K Though you do not profess to be a scientific 

man, you have great commercial as well as rail* 

way knowledge ; are you inclined to believe that 

you would have acted more economically in 

laying down a Broad Gauge? 

No ; and I think the principle of managing rail- 
ways is altering. We used to think it was a bad 
thing to increase the number of our trains. I think 
now every one must feel that to make more frequent 
^' departures, and go quickly, and avoid double and 
than treble engines, is a much better way, and therefore I 
think the Narrow Gauge comes better into play, be- 
cause you can do tliat with less expense, 

5442. The Broad Gauge advocates state, that they 
are enabled to carry less expensively by working 
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larger engioes, and that they thereby supersede 
the necessity for the greater nunibei's of trains, 
which must be drawn upon other Hnes? 

Yes; but I think that will not be the proper 
course ; every one must feel that the more frequent 
the communication, tlie more trade it creates. If 
you wish to avoid those very lengthy trains, the Nar- 
row Gauge works more economically, at least that 
would be my view of it. I believe it gives more 
general accommodation. 

5443. I suppose you anticipate, like the rest of the 
world, a great extension of the railway system 
over the country ? 

Whether I contemplate it or not, it is forced 
upon us. 

6444. Do not you imagine that when that system is 
developed and extended, tliere will be greater 
reason for having a Narrow rather than a Broad 
Gauge, from the probability of there being 
lighter trains ? 

If I take a right view of it, it must apply to the 
whole. 

5445. You therefore think it is more economical to 
work trains with small carriages than trains with 
large carriages? 

Yes; I think frequent departures are a desirable 
measure for the public accommodation, and if you do 
not require immense trains, by having ft-equent de- 
partures, the Narrow Gauge is more advantageous 
to work. 
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5449, There are two or three modes suggested of gj^«^ «>^ 
transferring the load from one Gauge to the 
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other : one is by manual operation, another by a 
mechanical lift, and a third is by running the 
Narrow Gauge truck upon the Broad Gauge 
truck, and taking the whole load in that way to 
its destination ; I presume you think that all 
those modes are, to a certain degree, objection- 
able? 

Most unquestionably ; because, if you shift it by 
machinery, I do not know that I am quite right in 
my view as I am not very scientitie, [but I iuive 
fancied, that, placing a wide-bottomed carriage 
heavily laden on a narrow base, on the Narrow 
Gauge wheels and axles, must tend a good deal to 
create motion, and that going quickly round the 
curves it must be very prejudicial. I should fancy so. 
Then again, if the Gauge were widened on our lines, 
the side of the rail must be brouglit mucli nearer to 
the edge of the bank than it is now, and in case of 
any accident, there would be no opportunity for it 
getting into the earth or bank, but it must go right 
over atonce* Then, with respect to unloading, I am 
quite sure that that must be a dreadful inconvenience, 
and cause great expense, because responsibility for 
the articles is concerned in that measure ; it would 
not only involve hand labour, but it would want a 
superior person for inspection. In all cases of loss, 
there would be a doubt unless there was a person to 
inspect the loading and unloading at each end of the 
Gauge, you would never satisfy yourselves or the 
public where the loss was caused, and it would expose 
the railway company and carrier to great liability, 
because the subordinate people, knowing that you 
had no check upon them, would be practising upon 
you. 



5470, Suppose (to put a case) in coming Irom Liver- 
pool there are some goods to come, but not a 
complete load from Warrington, that there are 
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some goods but not enough to load a truck from 
Stafford, and so on at the different stations on 
the road, in what manner would you take those ? 
would you take a partial load in a single truck 
from each place, or would you attempt to unite 
the loads from the different places in the same 
truck ? 

It must depend upon the quantity. If there was 
anything like a ton and a half ur two tons at one of 
those stations, we should appropriate a waggon to its 
especial use, but if there were only half a ton, it 
would not be judicious to send it in a waggon by 
itself, and it must be mixed with others. 

5471. For the purpose of taking it up, should you 
stop the whole train while it was put into the 
truck ? 

You must do so, certainly, if you have not enough 
to fill a waggon at that especial place ; the train 
must be stopped while you put the part of the load 
into a larger waggon. There is where a lesser 
waggon would be more generally useful decidedly. 

5472. Because in the greater number of cases one 
truck would be reasonably well filled? 

Exactly. 

6473. What number of carriages do you consider to 
constitute an average passenger train ? How 
many carriages do you put on upon an average 
in a train ? 

We think a train a respectable train, and we can 
perform our business very well with 12 carriages; 
but it would depend, in some measure, upon the gra- 
dients; we run upon our line very satisfactorily 
wath 12 carriages. 

3480. Our merchandize train is a very uncertain 
Qfle, it depends much upon the arrivals of the packets 
and the departures of them. 

s2 
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Me, Josbph Hatward, connecled with the Firm of 
Pickford's. 

5S19, Will you explain the way in which trucks are 
loaded, and in which they are taken up and distri- 
buted for the road-side traffic as well as for the 
through traffic ? 

Our great object is to send a truck to eacli point we 
carry to ; we send one to Woh erton ; another for 
Northampton, to the station called Roade ; the next 
station we come to is Rugby, where we divide ; we have 
one for Rugby, one or two for Leicester, one for Derby, 
one for Nottingham, one for Chesterfield^ one also for 
Sheffield and Leeds : then we go on to the Hull and 
York line ; we have trucks to Hull, to York, to Dar- 
lington, and to Newcastle ; at every point we endeavour, 
as much as possible, to make a distinct load, so that it 
may not be interfered with, because every interference 
with a load causes more or less damage to the load, and 
great cost attaches to goods when they are shifted in 
any way ; if we cannot make a load to these points, we 
centre at Derby, because goods from the west come up 
to Derby, and we can there mix them with the goods 
from the south, and make a distinct load to those points 
nortli of Derby, 
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5823. From this statement of your practice it appears 
that you would experience great difficulty if the 
trucks were much larger than they are at present ? 
Certainly, because they would take so much that we 

could not send direct ; every place must either have a 

trans-shipment, or be left a day to make up that weight ; 

but bv this system we are enabled to accommodate the 
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public with a daily conveyance to those places, and many 
more which I liave not named. 

5836. The less anything is moved when it is once 
started the better it is for it, 

5841 & 5842; Our trucks are unloaded as little as Tmeka nn. 
possible on all the lines on which we have traffic, except ^^^^iSJaf"** 
at Gloucester. Mr, Bass can speak much more to Glou- 
cester than I can. I can speak to its inconvenience, for 
I have stood there nights together to see it going on. 
We are obliged to have horses and immense power to 
move those immense trucks out of our way, 

5845. Do you receive complaints from different parts of 
goods lost or goods injured ? 
Yes. 
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6854. A man in trans-shipping a load of coals begins 
at the top, and puts the coals tliat were at the top into 
the bottom ; but with us we must put all the light goods 
upon the platform and put the heavy goods in again at 
the bottom and the light at the top ; so that it is double 
the labour in trans-shipping general goods that it is in 
trans-shipping such articles as iron, corn, or coals. 

5824. In your opinion would the public prefer a fre- §^5^^^ 
quent conveyance to every place not remarkably 
quick, or a very quick conveyance to every place, 
but not so regular ? 
Very Quick conveyance is not wanted : what is wanted ^<«*i*r ooo* 

IS a regular conveyance once a day ; and it is much more important tbu 

important, both to the public and to the carrier, to have "*p***^ 

it regular than to have it very quick. 



5825. Suppose you had a large trade from London to a 

distant point, such as Newcastle, and very little 

road side tratlic, would you prefer large waggons for 

that purpose, or smalt ones ? 

Small ones ; for this simple reason, — our goods come 
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up from (he city for different parts at different times ; we 
get a small waggon, we load it with the weight, and it is 
consequently off our hands, and there is room for 
another, and room for other goods ; if we were to have 
large waggons we could not move them ; we should want 
a much larger space, such a large space as cannot be had 
in the neighbourhood of London, and there our goods 
must lie in all directions to our inconvenience ; all put 
down, and requiring more labour to put them up again. 

6826. There are some goods packed in very large 
parcels, such as hops and wool ? 

Yes ; as regards Imps we can carry upon tliose small 

waggons from 35 to 40 pockets, and they cannot carry 
many more upon the large waggons, because their size 
will not admit of two pockets : a pocket of hops is 6 to 7 
feet long : the Narrow Gauge waggons are 7 feet to 7 
Lea'dth wasted feet 6 wide, so that a pocket of hops just fits it in laying 
^^^uoQ. ^^ across. A Broad Gauge waggon is 9 feet wide, conse- 

quently there is 2 feet of waste room in loading hops 
which cannot be made use of; it is all lost, 

5827, Could you not lay them lengthwise ? 
In loading them lengthwise you lose ground again ; a 

Broad Gauge truck is 18 feet long; a pocket of hops 
Pocket of hops being about 7 feet, you lose 4 feet of length ; the Nar* 
1 feet h>np, row Gaugc waggons on the South Eastern, which are 
made purposely for hops, and on the London and Bir- 
mingham their new^ waggons run from 13 to 14 feet 
long, so that we can just squeeze in two pockets length- 
wise ; so that there is room lost in an article like hops, 
and there is also room lost in an article like wool. 

5828, How do you carry timber ? 

It is by two or three trucks being coupled together, 
and having upon the top of that a moveable cross-piece 
of wood, with an iron through it, which allows the timber 
to work as they go round the curves* 

5834. Occasionally, have there hot been instances tn 
which it would have been desirable to carry larger 
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pieces of mechanism than you could very 
carry ? 

We have never had anything yet 



well ^' ^"^^ 



but what could 
be carried; we have carried 11 or 12 feet turn tables 
whole : our own turn tables in our own warehouse are 11 
feef, and they were all brought up whole on the London 
and Birmingham. 

5838. There has been a very great division of traffic 
since the railways opened from the North of England to 
the West of England which used to pass through Lon- 
don previous to the railways being opened. 

The traffic will be divided very much now, according 
as the lines of traffic open through the country ; there 
will be a great deal withdrawn that used to pass through 
London. We always followed the same plan in our 
boat system when it was at its height, before the railways 
came into operation, of always loading direct to towns 
where it was possible, the cost of trans-shipping and the 
loss by damage was so very great. 

5860. Suppose tliat by the extension of the Broad 
Gauge into different parts of the country there were 
intermingled the tw^o systems, the one of Broad 
Guage railways and the other of Narrow Gauge 
railways, intersecting each other at various pointSi 
do you conceive that your traffic, when it is started 
upon the Narrow Gauge railway, w^ould be confined 
to the Narrow Gauge, and that which started upon 
the Broad Gauge would be confined to the Broad 
Gauge ? 

Certainly ; I do not see how it would be possible to 
work it otherwise. Now, with the intermixing of rail- 
ways at various points, it is very difficult to keep it 
straight, and I do not know what it would be with the 
two Gauges together. 
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Mr. Benjamin Worthy Horne, (of the firm of 
Chaplin and Home, Carriers upon almost all the 
principal lines of railway in the country). 
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OaSii.**' 4746. There seems to be a great probability of the 
Great Western system interlacing considerably 
with the Narrow Gauge system ; and the Com- 
missioners are desirous of knowing whether you, 
as one of the greatest carriers in Europe, would 
find inconvenience from a frequent change of 
Gauge ? 

Yes. With a view to avoid re-loading, even at 
present, I will give an instance of what we do* 
According to the present arrangements with the 
railway companies, the Manchester and Birmingham 
the niirioad of Company, the York and North Midland, the Midland 
E^a^ empty Countics, and all those lines, limit us to so much weight 
in a truck : supposing that truck has not the full 
weight in it, we would rather pay the difference than 
have the goods in that truck subjected to being turned 
over. There are so many things we suffer from : 
there are three places where we are liable to rob- 
beries, and where we lose more money than we get for 
the carriage ; that is, at Birmingham, at Derby» and 
at Leicester : those are three places where we en- 
counter losses and delays. 

4748. What do they charge you per truck? 

Two tons; that is to say, supposing we have a lot of 
Manchester packs and put them into a truck, and 
only get one ton 15 cwt., then we have to pay for two 
tons; if we have more than two tons, we pay for 
more ; if we have only one ton, we pay for two ; 
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but I say if we have not two tons in the truck, 
for the sake of a few shillings it is not worth while to 
save the difference : but supposing we are two or three 
hundredweight short, w^e send the truck through, and 
pay the additional 3^. or 4^. to save re-loading. 

4760. Supposing at Norraanton there should be a 
change of Gauge, and that all the carriages ar- 
riving there from the North were to be run upon 
the Broad Gauge, what would be the effect of 
that? 

It would ruin our trade : we should have cloth from Achanguof 
Huddersfield, Bradford, and Halifax there. Now the ^Xo'I^um' 
friction alone sometimes will amount to three or four min earriere' 
pounds in a truck-load from bad loading, although we packingandin- 
may have a reasonable time before starting, which jarytogowk. 
could not be ensured at reloading. 

4752. But suppose the companies undertake the shift- 
ing of the goods bodily, by putting the entire load 
upon another set of trucks? 

There will still be the chances of any delays arising 
from the late arrival of the train, and many uncer- 
tainties. But as far as relates to the unloading and re- 
loading, we pay 1^. 6d. a ton at Derby, at Leicester, 
and at Birmingham. There is another point that is 
material : supposing you shift the goods from one 
Gauge to another, and the trucks are of different di- 
mensions, you will not have enough to fill a truck, or 
too much for one truck, except both are nearly alike. A 
certain quantity of goods are required to fill a truck 
with safety to save friction, which is a very common 
thing in a Manchester pack, and if this same quantity 
of goods are put into a truck which has more room 
than the lesser one has, the result will be, we should 
have to encounter damage, because from the oscillation 
of the train everything rubs. We have that as it is, 
more or less, but we have it more when we do not 
have a full load. The fuller the load the safer the 
goods travel. 
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4757. So that you think that the system of breaking 
bulk is one that would tend very much to injure 
your trade in every way ? 
There cannot be a question about it. 

4772- With respect to the general course of the traf- 
fic, you bring a good deal through Bh miogham ? 

We bring an immense quantity from Liverpool, from 
Manchester, and from the Potteries, and of Cheese 
from Chester, Now that is the most tender article 
that can be made for shifting. Sometimes we pay 
as much money as the carriage amounts to between 
Chester and London. That is to say, suppose our 
cheese account with a man is 60/,, the cost of 
a truck will be 50s. or 45.^. a ton from Chester to 
London : when we unload that truck-load we should 
find tliat the amount of carriage of one truck-load of 
cheese is gone by the damages, and that those da- 
mages arise when we have not a sufficient quantity to 
make a truck by reloading them at Birmingham. 
Supposing it is a small load of cheese, say one ton, for 
London, and 2 tons 10 cwt. for Birmingham: when 
we get to Birmingham we take out that which is for 
Birmingham, and send on that which is for London ; 
and the cheese we send on is likely to meet with some 
misfortune. For instance : three cheeses might travel 
upon one another pretty well, but if you have four 
layers of cheese you will find that the friction and 
shifting will cause them to be very much injured. 
Now, at the last sale, we had 80 tons from Chester 
alone, 40 for Manchester, and 40 for Birmingham; 
and we shall liave that every sale up to next May, and 
we should not like to have those cheeses shifted. 

About 30 trucks come daily to Birmingham from the 
north. From 24 to 25 of these trucks go through 
Birmingham without shifting. There are 12 or 14 
from Manchester direct, that are never touched. The 
number of instances in which we have our trucks left 
behind at the present moment JVom tians-shipnient are 
enough to sicken one of the change, because the 
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inconvenience is very great when there is a late arrival 
of the train. The Grand Junction Company agree to 
arrive at Birmingliana at 3 a.m.; the next train from 
Birmingham goes on at half-past 4 a, m. ; if they are in 
at half-past 4, the London and Birmingham must start 
at that time, and the trucks that do not require to be 
trans-shipped come on, but they stop those trucks that 
have to be trans-shipped ; and if that happens by the 
last train of the day, we do not get our goods that 
night, and we cannot deliver our meat or anything till 
next day. This is a daily occurrence. There are 
three trains a-day with trucks, and you are sure to 
have by each of those some trans-shipments, 

477G. Then, taking the whole question, is it your de- 
cided o|}inion that any trans-shipment resulting 
from a break of Gauge would be a most serious 
evil ? 

We should not be able to conduct a large business 
with it with any satisfaction to the public or ourselves. 
We never know when a goods train is going to bring 
the heaviest quantity. If we bring our goods in time 
for the first train, of course they go by the first train ; 
if not they go by the second train* 

4786, It is only where the trade is very small that 
you have^p break bulk? 
Yes, The traffic of York is nothing.* As carriers 
we prefer the small truck, except for hops and for 
wool, and there the larger the truck, the more we get 
into it. There are trucks on the Midland line which 
take four tons. We send yeast to Liverpool. We can 
put nothing whatever with the yeast ; we send it in 
barrels, and send a large truck with this yeast. Sup- 
posing ii burst, every article that was with it would be 
ruined. 

• The general sense af the evidence shows that as yet our agricultural 
dlstricU have not derived anything like (he full benefit of the railway 
system. Under a comijlete and uniform network of railways, parish roads 
will converge to road staHons and sidings, and fanners wOl combir»c lo fiU 
ft truck with the products of their farms or purchases. Coals, lime, drain- 
ing tileB, &c.^ will arrive^ and com, cattle, and green stufl' depart from the 
foci of highways, traversing distances easily covered by a one-horse cart in 
a morning. 
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Mr,E.w. 4791. Supposing a number of railways to unite at 
— Rugby, in any case it would be desirable that they 

should have the power of carrying their trucks 

through without breaking bulk ? 

Certainly. If the traffic of Liverpool and Chester 
were brought to a focus at Birmingham, they must 
unpack there some trucks, and they would repack 
them to London. 

We could not have all our Leeds goods and all our 
other goods shifted at Rugby. 

4793. So as to avoid the break at Rugby ? 

Yes, certainly ; they would not have a second one. 
They must of necessity have one at Birmingham, and, 
therefore, they would load all for Oxford in a truck of 
a mixed character ; and when they got to Rugby, 
there would be no occasion to break bulk again, for 
they would be sure to find enough to make up the 
truck without being broken at Rugby, 

4794. Therefore, with reference to such trade, it would 
be desirable that there should be no break of 
Gauge at Rugby ? 

There would be no benefit from it, but great injury. 



4787. The larger the waggon the greater number of 
times it would have to break bulk ? 

Yes, decidedly ; further than that, we should have 
OM or two inconveniences with a very large waggon. 
Supposing it held five tons, then five tons would all go 
into one truck ; that would not be very convenient to 
U!i, because now we get two waggons, and unload 
thi>8e very quickly ; but we could put no more hands 
U|H>u a large one. Yesterday morning the train was 
wot in till naif-past 6; we ran two trucks into two 
ilitlerent places, and put two sets of men upon them, 
Md partly made up for the loss of time ; but if we 
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had one large truck we could oot put more men to 
unload, 

4797. We have the privilege now of sending one ton 
from London by any truck ; that is to say, we pay only 
for one ton. Now it is impossible that a large truck 
could be allowed by the Company to go with a single 
too in it, because a single ton will amount only to 14^. 
One ton in a truck will almost suffice daily for the 
smaller towns^ The trade from London to those non- 
manufacturing districts is such, that we can get a ton 
to them, although we cannot get a ton from them : for 
instance, Stafford will take a ton, and Crewe will 
take a ton, and many other places. 
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4803, As a frequent traveller by railway, do you find Oompuiww 
any marked difference m the steadmess of the mrmt^mM. 
express trains upon the Broad and upon the 
Narrow Gauge ? 

I have ridden by them all, more or less. There is a 
difference upon the Eastern Counties. I recom- 
mended Mr. Barlow, of the Dover Railway, to go 
upon the Northern and Eastern express train, which 
was a favourite train with almost every body, and our 
coaches to Norfolk were forced to go by that train 
when our trade was conveyed to Hockerill by it» and 
it went on very well till the accident happened. There , 
was no inconvenience arising from it ; as between 
Birmingham and London, which 1 frequently come up 
by, I have felt a sensation, but it has only been for a 
few moments. We came at the rate of 60 miles an 
hour from Birmingham and Coventry up to Rugby. 
We left a quarter of an hour beyond our time, and we 
were up to our time at Rugby. 

4804. Did you find much unpleasant oscillation ? 
Very little, — and I was in the last carriage. The 

way 1 tried was by taking a pencil and writing in both. 
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Mr. Evan Jones, Agent of Messrs. Chaplin and 
Home, at the Camden Station. 



Oc toiler 30, 
1846. 



coxiTenieiice. 



4812. Taking tlie trucks in the state in which they Camcrs' 
arrive at Camden Town, can you state the ave- 
rage load which is carried in each truck? 

The up-loading av^erages rather more than the 
down. 1 think the up-loading averages 2 tons 15 cwt. 
to 3 tons, from the description of goods that come up 
being heavier than those that go from London ; the 
down 2 tons each way* 

481 3, Are the trucks, for the most part, pretty uni- 
formly loaded as to their w eight ? 

Yes; except when we have sent trucks direct to 
small towns for the purpose of preventing transfer- 
We send even a single ton tlirough to Hudderstield, 
Halifax, Rochdale, York, itc, to prevent disturbing 
the truck at Leicester or Derby. 

[Re/erring' to the proportion of the quaidiiy of 
goods which go through Birmingham wit /tout being 
nnsheeted and unjxicked (as would be the case if there 
were a break of Gauge there), relatively to the 
^piautily which is reasserted there, Witness handed 
in a statement, being the result of the operations of 
Messrs, Chaplin and Home for one vionth. It 
appears that in this time 1 194 trucks^ containing 
W4S ions of goods went through liirming ham with- 
out being disturbed^ for Chaplin and Home; and 
that only 76 trucks^ containing lliO tons of goods^were 
transferred and re-assorted.] 

4817. Has a reduction of the charges of the London 
and Birmingham Company per ton, been made 
in addition to the privilege of sending a single 
ton in a truck at the price per ton ? 

Yes ; to any of the road stations in respect of up 
goods, but two tons is clmrged per truck Itoiu Bir- 
mingham to London. 
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4S19. When a train starts from Camden Town, is it 
probable that half of it is to go to LiTerpool ! 

No. I should say about a fourth of it ; but the 
I/mdon and Birmingham Company are the parties 
to speak to this as to the whole train ; I can speak 
to our own lading only with certainty, and our trucks 
through Birmingham are as 504 to 125 disturbed at 
that place. 

4820. And what proportion to Manchester ? 
Probably about a sixth. 

4&30. Have you any additional remarks to make in 
relation to ttie injury which is done to any of 
your loads by loading and unloading, as men- 
tioned by Mr. Home ? 

I find that our damage and loss generally arises 
at those places where there is a transfer. Besides 
the lime lost in moving goods, there is damage done 
in consequence of the time not allowing to repack 
them well ; they put, perhaps, the heavy goods at 
the top, and the lighter goods at the bottom, for the 
tlUie of saving time, and tlie packages are damaged 
mhoffetlier. Transferring is a very great evil, and 
we frequently send light loads to prevent it. 

4831* Can you give the Commissioners any state- 
ment of the injury which you have sustained 
from that cause at different times ? 

1 could send a statement of the losses incurred, 
compared with the weight conveyed, and a return 
showing how often that occurred. We estimate tlie 
loMftt \s. per ton on such goods, besides paying 1*. 
tSrf. per ton for some description of goods, and 2s, 6d. 
m^r ion on others for transferring, added to which, 
Si^ltiv^ frequently take place. The weight trans- 
^11^ by us at Derby is about one-sixth of the 
^rlMli ptssing that place, inclusive of the local 
mAi\ «J^wJ ^'^^*^ ^^ ^^^^ (wm London. The weight 
UWl^rird would be greater on the Broad Gauge, 
^ lilt Oompany would be subject to a considerable 
H^dHlltlltl expense for drawing dead weight. 
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Mr. James Bhown, connected with the Mineral 
Trade of South Wales. 

5213. Have you at all turned your attention to the 
conveniences or inconveniences that would result 
to your district from having the Broad or Nar- 
row Gauge introduced ? 

Yes, I have a strong feelinf^ upon that matter. 
I think the Narrow Gtiuge far preferable. I think 
the Broad Gauge will be found very inconvenient. 
1 look upon it in this way i- — In the iron and coal 
works we have used ^2 ft. 3^ in. narrow tram roads 
for the collieries, and those purposes. We have 
lines communicating with the port of Newport, with 
which I have had to do all my lifetime ; they are 
4 ft. 4 in. tram roads. All the works in Wales are 
situated in a continuous series of valleys, one after 
the otlier ; they may be called gullies, for they are 
very narrow many of them, and sharp curves are 
unavoidable ; and I conceive that the narrower the 
Gauge the better you can get round those curves, — 
because, in going round a curve, the inner wheel is 
bound to slide backwards, whilst the other is carried 
forward ; and tlie wider the Gauge the greater the 
strein that way. 

6223. In the Monmouthshire Canal Company's on sharp 
tram road they have very sharp curves; in fact, cnrvej! m Mm- 
they could not well be avoided, except at a very comotivescoine 
enormous expense. There locomotive engines are *«*^*^"*** 
used, and the strain is very severe ; and sometimes 
they come to a stand still, in attempting to get round 
those curves. 
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5224. I think the waggons I have seen on the 
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would be very inconvenient for coal traffic. 

5245. You were underslood to say ibat some of the 

carriages have stopped occasionally on the 

curves in some parts ; are those locomotive 

engines ? 

Locomotive engines. Under those circumstances 
they go back agtdn, and then they come with a sort 
of run to get over the curve. 



5233. The Commissioners have been told by Mr, 
Cubitt, the celebrated engineer, that the whole 
cost of moving a quantity of coals (by mecha- 
nical arrans;ement) would be W. a ton? 

It is important to get the traffic in merchandise 
carried on with as smell an amount of capital as you 
can, because it enables a Railway Company to 
charge lower rates than otherwise ; for I consider 
that the freighter, or those that send the coal or iron 
to market, pay those expenses at last* 

5234. But, according to Mr, Cubitt's account, it 

would be merely an increase of Id. per ton 

either to the producer or to the consumer? 

I should very much question that sum iu my own 
mind. I do not think that would be the whole of it. 
I think there would be found a great deal of deten- 
tion and loss of time, A large staff of men would 
be necessary to work those several machines, if they 
are to be done all at once ; if you are to do the 
work cheaply, you must do it with great regularity- 
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Novembef 7, 

Mr. J. P. BuDD, Manager of Copper Works and Coal 
Mines* Deputy-Chairman of the Welsh Midland. 

6042. Are you at all acquainted with the quantity of uniformity 
metals that are now sent to the north from the *****' 
South Wales district? 



1 heard Mr, Bailey say that he made about 50,000 
tons of iron a year> and that Ibur-fifths of that went to 
the north^ — it goes by sea. Most of the iron made at 
Wales is located on the northern ridge of our coal 
basins, and are therefore 15 or 20 miles inland north' 
ward, so that the cost of getting on ship-board from 
those iron works is 3^. 4a. 5^. and even 6a\ a ton, which 
at Id. a mile would take us far northward. Hitherto 
South Wales has hardly participated in the retail 
supply of the country. It has gone by sea to London, 
Liverpool, and elsewhere, chiefly for foreign shipment; 
it has ascended but a little way into the interior, 
but if an overland communication is made, a great 
change must take place, for if a lot of 10 or 20 tons of 
different sorts of iron can be made up, and delivered at 
Derby, Leicester, or other places open by railway, the 
South Wales iron trade would pay more attention to 
quality. There is not a boiler-plate maker in South 
Wales. 1 believe that South Wales has been kept back, 
to its own injury, from having no canal communication 
enabling it to distribute its produce through the interior, 
as the great Staffordshire district does, which is the 
very centre and heart of the country. 1 am not looking 
at the mechanical part of the question, but merely 
looking at it commercially. There is a railway from 
Birkenhead to Chester, and from Chester to Wrexham, 
and there is also a railway now constructing from 
Wrexham to Shrewsbury. If you look at the map, you 
will see that when you get to Leominster, which is the 
centre of the country, every mile you go eastward, if 
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8044* Are tbo^e pabtie road»? 

Two of them ; the Taff Vale Rail war is 34 miles of 
rciad, and there are 6 miles at present in coDslroction 
for what is called the Aberdare branch, a Bill obtaioed 
laAt Session, that will be completed. I suppose, in the 
spring ; and there is, besides, the Llanelly road, which 
is a public road ; its main trunk and the branches are 45 
miles long. There are also private roads — ^the Paleg 
road and its connection, six miles long* The Webh 
Midland is intended to connect itself with these roads, 
carrying the traffic to the north* 

0048* So that you consider the Great Western line as 
being entirely out of the question, in relation to 
the conveyance of your produce by that railroad ? 

Quite so* I should say that if the South Wales road 
were made of an uniform Gauge with the northern 
roads» it would be of great public advantage. 
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6069, With reference to the break of Gauge, will you 
state the places at which any junction of different 
Gauges would cause inconveniences to you; and Slu^.*^ 
will you state liovv the question of the difference of 
Gauge enters into the consideration of the con' 
veoience of your proposed railway? 

I think that, supposing there was a break of Gauge 
between us and Birmingham, or between us and Bir- 
kenhead or Liverpool, or a break of Gauge disconnect- 
ing us with the north or east of England, that, looking 
at the nature of the traffic we anticipate in metal and 
heavy goods, the benefits of the railway would be 
greatly diminished indeed. I cannot fancy how 500 or Cannot rmcf 
600, or 700 tons of iron (which, there being no break 7S0 ton* ot 
of Gauge, certainly would reach its destination by the ^^^^^^^'^^q^^^ 
next morning) could be transferred and shifted in the b^^tramfe^ 
course of the night. My great wish is that we should ""otictiight. 
have no break of Gauge at all. As to what Gange we 
shall have, we, of course, are in the hands of Parlia- 
ment, 

6071. Where are the places in which you fear a break 
of Gauge as possible ? 

I fear a break of Gauge as disconnecting us from 
Gloucester, Worcester, Wolverhampton, Birmingham, 
Birkenhead, Holyhead, Manchester, and Liverpool ; in 
fact, the whole system, 

6076, I would merely say, in addition, that having now 
the sending of goods to Gloucester, where they have to 
be transferred into other modes of conveyance, 1 have 
found the srreatest difficulty and loss ; frequently a na* fonnd 

t/-i* .1 -L w^ i^ great Joss front 

parcel of goods is sent to the wrong party, rernaps, break at giou- 
after I have been months in endeavouring to get iroo «»ter, 
works to try this particular quality of iron, I send up a 
lot for them, and that lot gets sent to another party. 
Resulting jrom the break of Gauge ? 

Merely from tlie transference ; the transference being 
into the basin at Gloucester, 
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Mr, K, Woodi 



November 7, 
1845. 

economy of Mr. Edward Woods, Civil Engineer, formerly Chief 
o^-i^iar- Engmeer of the Liverpool and Manchester Railway. 

5867. A paper has been handed in to us by you, 
upon which I will make some remarks, and re- 
quest your explanation. On the Manchester and 
Liverpool Railway it is stated that the expendi- 
ture of coke per mile for the mileage of the engine 
is 24*4 lbs. for one half-year, and 21*9 lbs. for the 
other half-year. We have before us a return from 
several railways, the Great Western^ the Grand 
Junction, the Birmingham and Gloucester, the 
South-Western, the London and Birmingham, in 
which the expenditure of coke per mile for the 
mileage of the engines is very considerably greater, 
the largest being 38 lbs, and the smallest 26* 1 lbs. 
Can you offer any explanation of the consumption 
upon the Liverpool and Manchester being so 
small as compared with the other lines? 

The consumption of coke upon the Liverpool and 
Manchester was very much higlier four years ago, and 
beyond that time, than it has been in the last four 
years. The difference has arisen principally from the 
improvements of the valves of the engine, and the 
construction of the working parts generally. 

►d. 5886. The average speed of the passenger trains on 

the Liverpool and Manchester line, including 

stoppages, is given at 20 miles an hour ? 

I have taken the second, third, and first class trains 

altogether ; the speed of our express trains is about 40 

miles an hour, and of our first-class trains 30 or 32 

miles an hour. 
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5887, Is there any strong wish on the part of the 
public of Manchester and Liverpool that the speed 
should be augmented ? 
I think not 

5888* Do the men of business require a greater speed ? 
I think not ; it would make the difference of only a 
few minutes. 

589 L Suppose it was found to be the desire of the 
public of Manchester and Liverpool that the speed 
should be much increased, is it your opinion that 
you possess the power of increasing the speed ? 

Clearly. 

5893. Do you conceive that a fire box sufficiently 
large could be obtained upon a Narrow Gauge line 
to give the requisite evaporation ? 

Yes, I should conceive that our boilers are the 
smallest of any in the country ; we have only 48 feet 
of fire box surface, and 458 feet of tube surface; but 
those engines are capable of taking a train of 30 or 40 
tons weight at 45 miles an hour. 

5894, What is the evaporating power of your engines ? 
It does not exceed 100 cubic feet an hour. 

5897* You think that there would be no difficulty in 
making a fire-box sufficiently large to give the 
requisite evaporation ? 

1 think not ; there is no difficulty in making the 
fire-box double the size than it is at present. 

5907. Have you used an indicator upon your engines 
while in motion ? 
I have used one, but I have never placed much depen- 
dence upon the results ; the vibrations of the index are 
so rapid that I have never been able to come at any 
accurate result. 
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Mr E. wooda. 5997. Will you statc the advantage that you would 
gain by larger wheels ? 

The only advantage I see is, that you would have 
fewer turns of your wheel in a given space, and the 
derangement of the machinery would be smaller ; but 
still the machinery is so well arranged, that there is no 
great objection to be taken on that score, 

5998. The strokes of your piston would be fewer ? 
Yes. 

5999. And your steam would be better employed ? 
I do not think it would. 

6000. It would make a diflFerence in the amount of 
shocks ? 

Yes; that is the only difference it would make. I 
think the velocity of the steam entering into the 
cylinder is so great, as compared with any velocity 
that is given to the piston in practice, that little or no 
loss of power would arise from that cause, 

6005. The Gauge is no wider than is necessary for the 

[lower ? 

CdmparUoti I think you might get the same power, and do get 

'***" the same power, on the Narrow Gauge with the 

engines that are used. As I said before, the power of 

the engine must be limited, in the first place, by 

the weight that the rail will bear ; and, in the next 

place, by the adhesion of the wheel to the rail : there 

is no increasing the tractive power of the engine 

beyond its adhesion. 

6008* Knowing the construction of the Great Wes- 
tern Railway, do you think it is able to sustain 
heavier engines than the Narrow Gauge? 

1 should think it is not able to sustain such heavy 

engines* 
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6009* But its engines are heavier at this time? 

Yes ; but I do not think the rails are equally quali- 
fied to sustain that weight* I think there must be 
more deterioration of the rails going on on that line 
than there is on the Narrow Gauge line. 

6010. Do you think that no security is given by 
the longitudinal bearings and timbers ? 

I think not ; I think the transverse sleeper is the 
most durable and the most secure* 



Mt. E, WooAk 



6939. Have loose boxes ever been tried within your iioo»ei>oxes. 
knowledge ? 
Yes ; the colliery of Messrs. Bourne and Robinson, 
close to the Manchester and Liverpool Railway, had 
some waggons fitted on that principle, with loose 
bodies, and they were abandoned, 

5940. Were tbey abandoned from any inconvenience 
found to result. 

I think they were; they were found to be trouble- 
some. 

5943. To what places was that coal conveyed ? 

It was conveyed from Rainhill to Liverpool, about 
10 miles. 

5944, For the use of the town of Liverpool ? 
Yes. 

5951. Are you aware whether loose boxes are used for 
any other purpose upon the railway ? 

No, they are not used at all upon the Manchester 
and Liverpool Railway at present, 

597 L You never mix goods for Manchester with goods 
for Leeds ? 

No ; they are all loaded on waggons which go 
through. 
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6997. Will you state the adracitage ihat you would 
gain by larger wheels ? 

The 00 ly advantage I see is, that you would have 
fewer turns of your wheel in a given space, and the 
derangement of the raachinery would be smaller; but 
still the machinery is so well arranged, that there is no 
great objection to be taken on that score* 

5998. The strokes of your piston would be fewer ? 
Yes, 

5999. And your steam would be better employed ? 
I do not think it would, 

6000. It would make a difference in the amount of 
shocks ? 

Yes ; that is the only difference it would make, I 
think the velocity of the steam entering into the 
cylinder is so great, as compared with any velocity 
that is given to the piston in practice, that little or no 
loss of power would arise from that cause. 

G005. The Gauge is no wider than is necessary for the 
|)ower ? 

I think you might get the same power, and do get 
the same power, on the Narrow Gauge with the 
engines that are used. As I said before, the power of 
the engine must be limited, in the first place, by 
the weight that the rail will bear ; and, in the next 
place, by the adhesion of the wheel to the rail : there 
is no increasing the tractive power of the engine 
beyond its adliesion. 

0008. Knowing the construction of the Great Wes- 
tern Railway, do you think it is able to sustain 
heavier engines than the Narrow Gauge ? 

I should think it is not able to sustain such heavy 
engines. 
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6009. But its engines are heavier at this time? 

Yes ; but I do not think the rails are equally quali- 
fied to sustain that weight. I think there must be 
more deterioration of the rails going on on that line 
than there is on the Narrow Gauge line. 

6010. Do you think that no security is given by 
the longitudinal bearings and timbers? 

I think not ; I think the transverse sleeper is the 
most durable and the most secure. 
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6939. Have loose boxes ever been tried within your 
knowledge ? 
Yes ; the colliery of Messrs. Bourne and Robinson, 
close to the Manchester and Liverpool Railway, had 
some waggons fitted on that principle, with loose 
bodies, and they were abandoned. 

5940. Were they abandoned from any inconvenience 
found to result. 

I think they were ; they were found to be troubicr 
some. 

6943. To what places was that coal conveyed ? 

It was conveyed from Raiohill to Liverpool, about 
10 miles. 

6944, For the use of the town of Liverpool ? 
Yes. 

5951- Are you aware whether loose boxes are used for 
any olher purpose upon the railway ? 

No, they are not used at all upon the Manchester 
and Liverpool Railway at present. 

5971. You never mix goods for Manchester with goods 

for Leeds ? 

No ; they are all loaded on waggons which go 
through. 
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5972. You do not break bulk on the journey ? 

We do not ; we did for a short time after the open- 
ing of the junction between the Leeds Railway and 
the Liverpool and Manchester ; that was done for this 
reason, that the Leeds and Manchester waggons were 
longer between the wheels than ours, and they would 
not turn on our turn-tables at the station at Wapping ; 
they were therefore stopped at Manchester and loaded 
on the Manchester waggons ; but there was an im- 
mense inconvenience resulting from that. 

5973. Did you yourself witness that inconvenience ? 
Yes. 

5974. That was equivalent to a change of Gauge ? 
It was. 

5975. Can you describe at all the nature of the incon- 
venience or its amount ? 

Perhaps I can hardly describe the extent, but I 
believe it very much limited the traffic ; we were 
obliged to refuse goods in consequence of that inter- 
ruption, and they went by the water conveyance. 
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MILITARY EVIDENCE. 



November 1&, 

1B45. 



Major-Genehal Sir John Fox Burgoyne, K.C.B., 
Inspector- General of Fortifications — lately Chief 
Commissioner of Poblic Works in Ireland, and 
also one of the Railway Comnnissioners for that 
Country, 

6346. You are probably of opinion that the facility Tiie mUitary • 
of moving artillery, cavalry^ and infantry, by rail- ""****'»^- 
way, might be, in case of war, essentially con- 
ducive to the national defence ? 

No doubt of it, of very great importance. I look 
upon the whole safety of the kingdom to depend 



w^ay«. 



upon 

now 

large 



railways. l^Doking at the facility there is 
for making incursions upon the coast, with 
bodies of men such as the French have, 
nothing but the power of concentration which the rail- 
ways would give could enable you to resist suc- 
cessfully ; and I think you will thus be able success* 
fully to counteract, with the aid of a few other means, 
the apprehensions of in\;asion from the power of steam 
vessels, I quite understand Sir Willoughby Gordon's 
reasoning about the diftereuce between the present 
and former times. Formerly the apprehension was 
always upon the south coast of England, and it was 
very necessary there to have the troops stationed, so 
that they could be within reach of every part, by the 
then mode of communication, which was by ordinary 
marching, therefore you could not afford to have them 
above three or four days' distance ; but now you 
would have your troops away 200 miles in the north, 
and you would bring them down, within 24 or 48 
hours, to any part where there was a threatening ; 
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giring you that power, the great advantage of which 
is well known in military tactics, the power of con- 
centrating upon any given point in a short time. For 
Sou could concentrate nearly all the forces of England 
efore the enemy could go through the operation of 
I actually landing 20,000 men ; for we know that the 

Seimlioo of landing a large body of men» under every 
rmntage which the British navy afforded us, was 
very serious; it took days and weeks to effect it, with 
all the equipments. I do not believe any other power 
t$ at all aware* as we are, of the difficulties of landing 
troops, because we have tried it over and over again^ 
wlitdi they never did ; and we have found by expe- 
mucew tlnit it was attended with very great difficulty, 
UmI tsMk m fery long time. The whole question of 
vmr depefids upon the general who can concentrate 
kk tmops With the greatest rapidity, and in the 
l^reatest oumbers, upon a given point of importance ; 
and if you can get down your men from the north 
iMUHT than the enemy can land them upon the coast, 
af COUHM^ you have every advantage. 

TIkere would be one very serious objection to a 
kraak of Gauge, which is, that it would require 
a double stock of carriages, and the carriages would 
aiwav^i be a great difficulty. I imagine that you 
CiHiki find on any railway locomotives enough to 
move 100.000 men in a short period, but that you 
CtHttd uot hud carriages. The carriage must be con- 
^taatly employed from the roement it has the soldier 
in il till the moment he comes to his place of desti- 

834SU Supposing that Bristol, or the district around 

il^ wei*e the point threatened, and that it was 

llMtrable to bring there all the troops that you 

taci iu the north, they would come by the Narrow 

i* tines, and uould concentrate at Rugby, 

jH^nhaps the whole stock of carriages 

10 north, and it would be impossible to 

ue line of railway, which would be the 
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Great Western, the quantity of carriages neces- 
sary to carry tliem forward ? 

Precisely ; that would be a very serious matter. I 
have made a little rough calculation about the car- 
riages. Supposing a soldier, with his equipments, to 
be somewhat about 2 cwt. Supposing the man to be 
1 1 stone and a half, then his arms and accoutrements 
and his pack, and three days' provision, which would 
be necessary in case of emergency, I do not think 
would come to much less than GO lbs, in weight. That 
is rather more than 2 cwt. Suppose we take 38 tons 
for 360 men, iu 12 carriages holding 30 men each. 
One carriage for the officers, reckoned at 2 tons, and 
one carriage for the officers* horses; it is very desirable 
that the officers should be mounted immediately they 
come to the end of the journey ; and one carriage with 
baggage, say 3 or 4 tons. That would be a total of 45 
tons ill 15 carriages, which, I suppose, one train would 
be equal to, and that one locomotive would convey 
such a force at the rale of 25 miles an hour. I pre- 
sume it would carry 45 tons gross weight in 15 car- 
riages at least 25 miles an hour. Then I say 10 such 
trains would convey 3,G0O men, and I imagine, as far 
as I lie locomotives go, they cuuld be sent in pretty 
rapid succession. But for those 3,600 men it would 
require 150 carriages, and I think in carriages for 
troops there should be some particular adaptation for 
them. If you have troops going a short distance, they 
carry their muskets between their legSj and their packs 
just in any way they can. But when you are carry- 
ing them considerable distances, when you carry them 
in the night, in order to prevent injury to their equip- 
ments, and to enable theni to travel with facility, and 
to be fresh at the end of the journey, it would be 
better if the carriage was adapted for that particular 
purpose; if there was some mode iu which they could 
stow their arms, and where their packs would go; and 
I imagine that that Mould not be difficult. But if you 
had to move large bodies of troops, and it came to be 
a matter of very great importance, as it might in case 
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of invasion, it would be very desirable to have car- 
riages particularly adapted to the purpose, or at least 
some mode of converting any ordinary carriage easily 
into one adapted for troops* You have your trucks, 
you have your wheels and axles, and you have your 
platforms, and the only question is, what superstruc- 
ture to raise upon them, which probably any common 
carpenter %vould be able to do in a short time* Still 
the number of carriages would be very great for 3, GOO 
men; 150 carriages would be wanted, of which 120 
ought to be peculiarly adapted to soldiers. Now those 
carriages would be required from one end of the 
journey to the other, if they are going from Edinburgh 
to Portsmouth, the carriage must be occupied the 
whole time. Then 3,600 men is but a small force to 
what I contemplate would be required under such cir- 
cumstances. In case of any future war the mode to 
oppose the power of steam would be this: you would 
have an immense militia organised all over the country, 
I believe, with volunteers, it consisted of 300,000 or 
400,000 men at the time of the last war. Then there 
should be the power of carrying 100,000, or 150,000, 
or 200,000 men down to the coast at any time. Then 
you see what a number of carriages it requires to carry 
so large a body. Still it would be very desirable, 
with a view to defence, to have them all ready, and I 
do not see that it would be attended wilh very much 
expense, because everything of that kind would be 
applicable to the ordinary purposes of traffic in the 
mean tirae- 



6349. You do not conceive they would be maintained 
as Government property in the stations ? 

No, I do not see that it would be desirable to make 
such great preparation, at very great expense, for a 
case of emergency, which may not occur for years, if 
Dfti'irabio for ^^^^ ^t occurs ; but the great object is to find the 
GoTcmmenuo mcans of adapting the ordinary carriages to this ser- 
CompuniCTTo^ vice. It would be desirable, if possible, for Govern- 
h!iveaiai|c mcut to luducc Companies to have a large stock of 

stock of wheels * " 

nnd axles. 
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those things 



and trucks and axlee. 



Now if there was j^p^e^^^'ne 

an universal Gauge, of course it would be very greatly -^^ ^ 

facilitated, because every carriage would be universally 
applicable, but where there is a Break of Gauge it 
would require a double stock. 



6350, Is it likely that cavalry would be carried in 
great numbers by railway ? 

I should think not ; 90 horses would require 30 car- 
riages ; 900 would require 300 carriages, I do not 
apprehend that they could do much in that way. But 
I think you could carry the artillery horses by railway. 
A brigade of artillery would require 120 or 130 horses. 
A brigade of artillery is such a powerful weapon, that 
it might be worth while to adapt carriages to carry a 
force of that kind ; for if you carried the artillery and 
their harness, jou could find horses all over England 
that would be perfectly adapted to artillery, though 
they would not be adapted to cavalry, because any 
cart-horse or carriage-horse would be adapted to 
artillery. There is another very great facility that Railway* fad- 
railways give, with regard to military operations, which of*^„,^'il^i 
is in carrying camp equipage. In case of war, camp page. 
equipage is of the greatest importance, and the car- 
riage of it by ordinary means is very difficult, but by 
railway you would carry it with the troops very easily, 
and you would form an encampment very easily in a 
very short time. Of course that would be aftected by Affec^dby 
a change of Gauge, having every article to shift from ^jreakofOaugf, 
one to another. As regards the lines, with respect to 
which a question was put to Sir Willoughby Gordon, 
where there is a break, I should attach much less 
importance to those on the south, that are parallel to 
the coast, than to those that come down from the 
north. All military operations are important in pro- 
portion as they came from some concentrated point 
and diverge to the outer surface, the connecting links 
nearer to your central situation are the more important, 
and the further distant they are the less important 
ihey are. 
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^f^lh-oen^sw 635 L Is not this a possible case in the event of an 

— invasion, that a steam fleet might threaten first 

one part of the coast and then another part of the 
coast, and, in that case, a rapid communication 
between the troops on the coast line would be 
necessary to meet that ? 

It would not be necessary to make a movement 
parallel to the enemy; it would be better to go to a 
central point, and come down upon them more parti- 
cularly with the facilities that the railway would give 
you. You would have the railways concentrated near 
London, and then again at Birmingham, &c. 

6352. In a military point of view, does it appear 
importaut that the railways should be connected 
in the neighbourhood of London ; for instance, 
the Birmingham Railway and the Great Western 
Railway ? 
I do not see that that is particularly necessary. I 
do not see why a break would be more inconvenient 
there than anywhere else. Of course, it would be of 
advantage if they were connected ; but I am not aware 
of any particular advantage in it. The same rule 
applies to railways which a implied to roads, Tlie mili- 
tary principle was to have a connexion in the rear of 
the lines you are occupying, but not along the front. 
Then there is another great advantage in the railways 
in defensive warfare^ which is, that the parties who are 
defending themselves, who are resisting invasion, have 
Railways of po i\^q ygg of the railwavs to the last; whereas, if the 

use to enemy ^ ,*'-.»..*' . 

ifseired. enemy gets possession of it, it is ot no use whatever to 

him. Now, in the case of ordinary roads, when an 
enemy got possession of a road, it was of great service 
to him; he immediately run along it till he got to the 
next point of opposition. But when he gets [lossession 
of a railway it is of no use to him at all; he has no 
carriages and no locomotives; but you have the use of 
them, on the contrary, till the last moment. I look 
upon railways to be important mainly for defence, and 
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I think steam generally is chiefly of advantage in M&j..Geii. sir 
favour of defensive power. You can never go and argoyne. 

blockade a distant port as you used to do. You could ^^^^^^ ^^^^^ 
not get a few steamers along the coast of America to fortiefcnce 
compete with what they could let out upon you with a *^*^ "*'''""• 
very inferior force. It would be out of the question to 
blockade distant ports as you used to do. But I think 
that by taking the precautions that are likely to be 
taken with regard to the immediate defence of the 
coast, and using the advantage of concentration by 
railway, it would give you great power of resisting 
against every species of invasion, 

6353. For the defence of Plymouth it is of greater 
importance in your view that there should be an 
uninterrupted line of the same Gauge from Lon- 
don to Plymouth than that there should be a 
coast line from Portsmouth to Plymouth ? 
I think, much greater. 

6354* Although there would probably be a large 
body of troops concentrated at Portsmouth ? 

Decidedly. I should expect all the reserves to be a 
long way in the rear, always having the facility of that 
rapid communication to various points. I would never 
trust in the front more than what were necessary for 
immediate defence. I do not imagine that at any of 
those places on the coast you would have troops for 
general application; it would only be for the imme- 
diate defence for a short time- The great reserves GrctitTc^nrcf^ 
would all be in the interior. You would have forces ifonTmfrdb^' 
adequate for a short attack, and you would never be rn tiie mteriar. 
tem|>ted to move them away, because you might com- 
promise the safety of the place itself. 



6355* The way in which a coast line would be useful coaitiinr>a, 
would be that, in the event of your sending a 
large reserve to Portsmouth, and not finding them 

u 
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necessary there, you might then take them along 
the coast line to Plymouth ? 

I would rather trust to the interior. Along the 
outer circumference troops attempting to assemble 
might be met by the enemy and opposed in detail, 
wbereas, from the interior, they have the advantage of 
concentration on their side, and may direct their 
masses on inferior forces. 



6356. Does anything further occur to you in respect 

to this question ? 

No groat dan- I think that the point that Sir Willoughby Gordon 

b^Lg^S^okeu^* mentioned about the security of railways in case of 

ttp- insurrection is of very great importance. It is one 

that has always struck me with reference to the danger 

of having the railways broken up. If you had any 

apprehension of anything of the kind, you would have 

a flying corps upon the railway which would run from 

one place to another; and anybody that attempted it 

would get into a great scrape; for you would be upon 

them before they could be aware of it* They might 

do partial mischief for a short time, but they could not 

keep any permanent hold of the thing, or do any such 

mischief that your own people would not be able to 

repair in a short time. 
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Qenerftl Sir 
J. W. Gordon, 



Nov, IfJth, 

MILITARY EVIDENCE. 1845. 

{OppGMfid to Break qf Oangt.) 

Obn£Ral Sir J* WiLLouGHBY GoRDON, G.C-B., and 
G.C.H., Qiiartermaster-General. 

6322. As Quartermaster* General you are aware pro- !?'»iit*«7 
bably of the extent to whicli railways are used »wiwmy». 
for the removal of troops in this kingdom ? 

Yes; perhaps the best answer I can give to that in lUreeyetii 
will be to state the number of troops that have been a'i'louli'^pe^ 
moved by railways in tlie course of three years and nio%cd, iui- 
a-half, ending the 30th of June last. I will leave the anTdliiTo^ 
return upon tlie table, by which the Commissioners 
will see that there have been moved in that time 
212,000 people, of which 9600 were women, and 
above 11,000 children, and without any reported acci- 
dent, which is a degree of security, 1 believe, un- 
known to any other mode of conveyance* 

The return was delivered in» and the following is a 
summary. 





IS4S. 


1B43. 


1844. 


To June 30, 
IU5. 


TotaL 


Officers . * 

Men , . . 
Women . 
Cliildren . . 
Horses . , 

GeDeral Total 


1,751 

62,012 

3;211 

3,373 

113 


' 1,502 

52,911 

2,494 

2,920 

* * 


1,419 

48,516 

2,309 

3,031 

169 


657 
22,754 ' 
1,663 ' 
1,900 
96 


5,329 

186,193 

9,677 

11,244 

378 


70,460 


59,827 


55,444 


27,070 


212,801 



6325. Do you imagine that in the event of this coun- 
try being at war with France, the railways of 
this kingdom could be advantageously used in 
the national defence ? 
Certainly. The effect of rapid communication by 

u2 



292 



THE RAILWAY SYSTEM ILLUSTRATED, 



General Sir 



J w Gordon ^^^^^^^Yi spcakiHg militarily, is that it enables you to 
-^ — '- — = — - do with a small army the work of a large one. 



Bremkof 



A break of 



6326, Do you conceive that such utility would be ma- 
terially dimioished by breaks of the Gauge in the 
line of route involving a transfer from one set of 
carriages to another ? 
Certainly; the practical result would be theincon- 
StSS^ent^^ venience of a ferry, because at every change you must 
Ma ferry. disembark your troops, men, women, and children, and 
baggage, and not only would time bs lost, but there 
would be no small difficulty in knowing where to put 
them ; you cannot cover large bodies of men without 
due notice, and I should think the very greatest incon- 
venience would result from such a thing. When 
troops are collected together, a great deal of detail is 
necessary with respect to their arms, their appoint- 
ments, their ammunition, and their baggage, and when 
all that is carefully stowed away; it would be produc* 
live of very great inconvenience to change it from one 
line to another upon a different Gauge. 

6329. Or from one set of carriages to another at the 
same station ? 

Yes; that is what I mean. 

6330. It would involve the unpacking of the whole 
of that part of the train ? 

It would. 

6331. How do you think it would affect the removal 
of cavalry ? 

In like manner^ when cavalry are moved by rail- 
way, which is very rarely done. You will see by the 
return that it has been done; but it is very rarely 
Mo^iDg infan- douB becausc it is expensive. In moving infantry 
tSinmtSiW ^* is not expensive; it is cheaper than marching; but 
when cavalry are moved, the horse is put into the 
horse-box as the man dismounts him, and he is 
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tightly bailed up ; that is necessary, and he comes 
out of the horse box, after a movement of 100 
miles, just as fresh as when he went into it. It is 
exceedingly convenient; but as I said before, it is 
very rarely done, except the public service requires 
rapid movement, on account of the large expense. 

6332- You have not found the removal of infantry by 
railway more expensive than ordinary marching? 

No; the removal of infantry is cheaper; because a 
railway journey which would occupy the time of 
nine hours, for example, from here to Manchester, 
would take 17 marches: then the expense of the 
niarching-money put against the expense of the railway 
makes the expense of the railway less* But a horse 
costs no more marching than he does in the stable, and 
therefore it is only the difference of the man; conse- 
quently the expense of moving cavalry by railway is 
very great. 

6333. Do you think circumstances might arise with 
reference to the national defence which might 
render it desirable that the Government should 
keep at some of the principal stations a particular 
kind of carriage aud horse-box for the removal 
of cavalry ? 

Possibly in such a case as that, carriages botli for 
men and beasts might be multiplied ; because I have 
sometimes found that in moving large bodies of men 
they wish for notice to collect their carriages. In 
such an extreme case as that it might be desirable. 



G^nerftl Sir 

J. W. Gordon* 



Moving Ca- 
valry conve- 
nient^ bat ex- 
fMsosivc* 



6334. If those carriages were subjected to a break of gj^**^*** 
Gauge, would not the great object of such an ar- 
rangement be very much defeated ? 

Very much. I can conceive no greater inconve- 
nience than shifting from one Gauge to another, 

6336. Will you have the goodness to look at this 
map : it is understood that there is to be a line 



In 



294 THE HAILWAY SYSTEM ILLUSTRATED. 

j*w"'^oJrdid ^^ railway from Southampton, passing to Dor- 

— Chester, and from thence on to the west of 

England. Now, accordiug to the intentions of 
the differeDt Companies, the line from Dorchester 
to Yeovil is to be a Broad Gauge line, and the 
line as settled from near Bridport, would be a 
Narrow Gauge line ; so that there would be a 
break of Gauge at Dorchester, a break of Gauge 
near Br id port, and a break of Gauge near Exe- 
ter, if the line going to Cornwall should be a 
Narrow Gauge line ? 

Troops would Nothing could be more inconvenient* At the 
il^?^rpiL5 breaking out of the last war, when the French 
of in- were assembling large bodies of troops with the 
view to come over, as they probably and certainly, 
I believe, would do again, you had large bodies of 
troops quartered at different parts of the coast, 
which was very inconvenient and very expensive. 
Now it would not be necessary to do that ; you would 
probably concentrate them in some central place, and 
move them from thence by railway. 

6337. You mean that they would not be concentrated 
upon any point of the coast ? 

No; at the breaking out of the last war, you !iad a 
large division of the army in Essex ; you had another in 
Norfolk; you had another in Northamptonshire, and so 
on northward. You had a very large une in Kent; you 
had another in Sussex ; you had auotlier in Hamp- 
shire ; and you had one in Devonshire ; all of which 
were separate and distinct corps, and could not be 
removed but at great expense of time and labour. 
Now in the event of similar circumstances of hostility 
with France, it would be much better to concentrate 
all those troops in some central point, such a central 
point as might be thought best, and from thence they 
might be conveyed by railway to any part of the coast 
where their services were most required, to and fro 
with very great rapidity and certainty. 
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6338. Taking the great lines as radii from that focus ? , Ofn*™J ^}^ 

Yes ; the focus might be wherever it might be 

thought best. You might coDsider which was best, with Defence. 
a view to ammunition, with a view to proximity to an 
arsenal, with a view to provisions, and with a view to 
the troops being quartered ; they would go backwards 
and forwards without difficulty. 

G339. Of course it would be a great object that all 
the radii proceeding from that focus should be 
upon the same Gauge, because otherwise the cross 
lines would produce great difficulty ? 
No doubt about it. 

6340. Is it your view that the place of concentration 
would probably be a fortress upon the coast, or a 
place in the interior I 

It should be either near* the metropolis, or some 
place in the interior. All these things depend so 
much upon circumstances, that it is difficult to name 
with precision any place of the kind, without having 
before you all the matters connected with it, 

6341. In fact, there might be more foci than one? 

Just so ; there were a great many things done in 
the last war that were thought very absurd afterwards, 
but which are extremely useful now. For example, 
all those martello towers upon the coast would be very 
useful now ; they would be a great protection for the 
coast trade, or against steam-boats. 

• Accorilitig to the plana d€iK>sited at the Board of Trade, troops moving 
from Reading along the South-Wegt Coast to Bridport and Plymouth 
would encounter four breaks of Gauge- 
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Ni»v<«mbcr 19, 

Mr. R. Down, Contractor on the Bristol and Exeter 

Railway. 

BreiOt of 6295. Have you any experience in the system at" 
Remedies. moving coals in loose boxes ? 

At the next wharf, about three miles and a half 
from me, the West of England Company have loose 
boxes- We are 45 miles from Exeter, and they 40|. 



C299. The other Company to which you allude at- 
tempted the use of loose boxes ? 
Loose boxes Yes ; but that was not to move from one Gauge to 
another ; it was to send over to Newport and get the 
coals put into those loose boxes, and lift them into 
the vessel, and lift them out again. They thought 
tliey should prevent the coal being broken ; but they 
had to come into the river w it bout any quay walls, a 
dirty, muddy river, and they had to lift those boxes 
out of the vessel into barges to come through the 
locks, and lift those boxes again by a crane from the 
barges to tlie trucks, and they found it so trouble- 
some that they have abandoned them,* 

6303. Did you find that they lost their shape? 

No, they did not appear to lose their shape ; but 
the manager wnslied that they had been done away 
with long ago. 

• 679^. Do you know inBtances in which fiimilar mechanical contrivances 

have been applied to similar purposes? 

Ye«, on the Bristol and Exeter line we carry on a large coal-lrade 
entirely in bo:ce6| which come from the vessels, and are Fifted on ihe 
plalformB of our vessels, which is done not by the Company^ but by the 
coal-niercbants, who have a large business there upon the line ; and [ see 
no difficulty resulting from it ; and the mechanical arrangements of such 
a thing, if it came upon our line, is easily conceived us &oon as necessary; 
1 do not understand the diffictiky uhicVi has been supposed to exist.— jl/r, 
Brunei J U* C. CommiiUCi^ Oxford^ fVor center, and fi'olvtrhampton BiU, 
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G30(j» How long have they abandoned that system ? Mr, r. Down. 

I think they may work a truck or two now. I do 
not tliink they have got the whole of their trucks i^9e^«o« 
boarded up now, but they are rather slack at this iln^. ^^^' 
time. 

G307, How long is it since they commenced the loose- 
box system 1 
I suppose 15 or 16 months. 

6308* Then they had about a year's practice of it ? 
Yes. 

6309. Was it to any very great extent that they 
used the loose boxes ? 

1 should think they sent 100 tons a-day. 

6310. And they intend entirely to give them up? 

Yes ; I have not seen a box now used these two 
months. I think they have got as many as 40 trucks 
with the sides made up now, 

631, Do you think that the objections that apply 
to the use of the loose boxes at that particular 
place would apply to any change from the 
Narrow to the Broad Gauge, or from the Broad 
to the Narrow Gauge in a line of Railway ? 

1 should think it would; it would take up so much Great loss ot 
time to shift them from one Gauge to another, bixL"if a^"^ 

change of 
Gaug«. ~ 
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Mr. Thomas Jackson, formerly Contractor for the 
maintenance of the permanent way of the London 
and Birmingham Railway. 

Two feet ex- 6494, An eEibankmenl provided for a 4 ft, 8^ in. 
^Irt^m""^" would require widening to the extent of nearly 2 ft. 
Narrow Gaage niore on cach sldc to make a 7 ft, road. The same 
intoBrowL width that now exists on the outside of a 4 ft. 8| in. 

railway, would be needful on the side of the additional 

rails. 



BcmedUa* 



DaDgerouB to 



6498, It would be attended with risk to the public 
to interpose between the up and down lines of the 
Great Western Railway two additional rails, so as to 
have eight rails upon the same embankment and cutting; 
it would involve a greater number of points, crossings, 
ditknri'^ftir'of ^"^ switches, and the maintenance of an additional 
rmh on Great road. If I wcrc callcd upou to enter into a contract 
WeateraUcc. ^^ maintain a road proper for conveying the public over 
it by trains, I would much rather maintain one road 
down and the other road up, than I would have two 
roads down and two roads up ; therefore, as a general 
measure, I should not be disposed to recommend that 
a railway should have a sufficient number of rails to 
take both the Broad and the Narrow Gauge. It would 
very considerably increase the expense. Wherever it 
can be done with one pair of rails, either 7 ft* or 4 ft. 
8|^ in,, it is much preferable in point of security and 
economy, and certainty of performance* 

6500, Can you form any estimate of the difference it 

would make in the amount of your contract? 

Supposing the line cost 300/. a mile per annum of 

finding the rails and chairs, and maintenance of 

permanent way ; under the contract I had with the 
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London and Birmingham Company, if a double rail was *^^,^* 
laid down, I should be inclined to think that 100/. per — ^^ 
mile would do it. 

6515. Supposing there exists a Broad Gauge line — say 
the Great Western — and they wished to put into it 
the narrow way, how would you do it? 

I should introduce longitudinal sleepers parallel to 
those that are already laid down. 

6523. Do you think that altogether it would be better 
to avoid the intermixture of Gauges as a matter of 
safety ? 

Most unquestionably. It would be accompanied by Riakandex- 
a great share of risk and expense attached to it. ^^^^^' 

Qauget. 

6523. By risk, do you mean a risk to the trains run- 
ning ? 

I mean a risk of incurring danger and expense in 
upholding, I see no inducement, or price which would 
induce me, to enter into a contract to maintain both 
roads, were I to be responsible for accidents arising 
out of the same to the passenger trains and goods 
trains. 
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October 2&f 
1845. 



Mcchaniciil 



With proBCDt 
length of Nar- 
row Gauge lines 
not worth 
while to alter. 



Mr. George Bodmer, Manufacturer of Locomotive 

Eugines, 

4175. What is the special disadvantage which you 

consider to arise from the too great length of 

the tuhes, or too great narrowness ? 

If I am not wrong, it must be this : suppose the 

tube is so long as to take up the heat which is 

generated, or rather which goes into the tulie before 

it comes to the end, if the heat in tlie tube goes 

below the heat of the water in the boiler which 

you require, 1 think, then, the tube is too long. I 

think, if the heat from the tube goes out at a higher 

temperature than that of the water in the boiler, it 

cannot be too long. , 

4191. In your opinion, will the extension of the 
fire-box in the longitudinal direction obviate 
the objections which have been made by Mr. 
Gooch to tlie too small heating surface? 
I can state something which has been tried for 
several years in common grates ; we try to increase 
the length of fire-grates, and make them narrow, 
and we find that they work much better than a broad 
fire-grate, (IVie Witness produced a drawing of 
fire-graies, mid explained it to tlie ConwiissiotiersT) 

4210. So that you have in the whole four powerful 
cranks and six eccentrics upon the axis ? 

Yes ; that certainly makes the engines so much 
the more complicated. 

4211. But there is sufficient room upon the axis? 
We find plenty. I had some difficulty in work- 
ing it out, but now we have plenty of room. 

4212. And, upon the whole, would you wish the 
width of tuc Gauge to be increasea 1 

If it was to be done now, I should say yes, six 
or eight inclies ; but as we have gone so far I 
should say it would not be worth the expense of an 
altciation. 
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42K'>. If you had a little greater width of Gauge 
how woidd you employ it ? 

It would give me the means instead of flat slide 
valves, of making them cylindrical, which I am 
doing now w ith outside cylinders. 



Mr. Qeorfr 
Bodmer, 



Mr. Edw, Bury, Manufacturer of Locomotive Engines Mr. Edward 
for the last 17 years, —^^ 

^ August 16, 

1 150, Are you of opinion that the 4 feet 8^ inch Gauge opimcmof 
gives suflScient space for the machinery of a loco- '***' 
motive engine to have all the power that is neces- 
sary to work trains at high velocities, or for 
working luggage or goods trains of great weight? 

I think a line of rails would be better if wider; I 
think 4 feet 8^ inches is too narrow for the engines 
and carriages, and all the machinery working on the 
rails. 

U51. What additional space would be required for 
your locomotive engine ? 

A very few inches for the locomotive engine would 
suffice. I think if we had 6 or 8 inches, it would be 
sufficient for anything we wanted, 

I2f30, You have mentioned that there were some in- 
conveniences in the construction of engines of 
4 feet 8| Gauge, which in your opinion would be 
removed by increasing the Gauge 6 or 8 inches ? 

Yes ; a very small addition would give great accom* 
modation in the construction of the engine. 

1231. Having considered this matter practically, will 
you state, as speciBcally as you can, the inconve- 
niences that exist in the engine ; are you obliged 
to make any parts too weak, for instance ? 
We are not obliged to make any parts too weak ; 
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^^'^^^^ but we are obliged to work very accurately to dioien- 
— — sions* 



1232. Are tbere any parts which you cannot keep clean 
or oiled ? 

We cannot get at them very well to clean ; we do 
the best we can with them, 

1233. After all, is the inconvenience small ? 

The inconvenience is very considerable indeed, and 
can only be felt and known by parties who have to 
make an engine. 

1234. When those diflScuUies are overcome by the 
maker, is the engine as good ? 

No ; I think the engine would be far better if the 
road was a little wider. 



mnd comfort. 



(G« 



1217. I have frequently travelled by the express trains 
on the London and Birmingham. I find very little 
oscillation indeed. We tried with one of the new 
engines in what time we could do it, and we took the 
train in two hours and thirty-five minutes from Euston 
Square to the station at Birmingham, I went down 
with the train from Wolverton upon the engine. I 
think the express train is almost steadier than any other 
train, because it is better screwed up. Everything is 
in high order. 



1 100. I think the speed at which we have arrived is 
quite suificient, connected with safety. J do not know 
what we are to do in the winter, during foggy weather. 
It is very well to run at high velocities in fair weather, 
when a man can see before him ; but what we are to 
do in the depth of winter, during foggy weather, at 
high velocities, I do not know. I think the public 
must be prepared for serious accidents. 

IIOL You are speaking of express trains? 

Yes. 
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1 102. Do you imagine that the state of the road is such 
as to justify a higher rate of speed than you have 
hitherto attained ? 

No ; I think the securities for the rail are not suf- 
ficient- 

1109» I think the injury to the permanent Wd.y will 
be in proportion to the speed. That which would do 
at twenty miles an hour will not do at forty, for as you 
increase the velocity you must increase the security, 

1112. Do you imagine that greater speed is to be 
attained on the Broad Gauge than on the Narrow ? 

Yes, for this reason ; the speed depends on the ratio 
of the stroke to the wheel ; they may get a longer 
stroke, and a larger wheel on the Broad Gauge than 
we can, but I think the Narrow Gauge will give a 
great deal faster speed than can be useful. It would 
entail the necessity of making the Great Western 
engines heavier if you gave them larger wheels, 

1114, Do you imagine that the permanent way of any 
railway is at present such as to justify larger 
engines and greater speed ? 

I think not ; I have not seen any such. 

1115, But if the permanent way were such as to bear 
an increased speed with equal facility, could you 
get that increased speed better on the Broad 
Gauge than on the Narrow Gauge ? 

You may get a larger engine* 



Mr. Edward 
Bury, 



1192. Does the steadiness of the engine on the rails conBtme- 
- . -I . ♦ ' i_ ■ * ^ tion of en- 

become mcreased, m your opmion, by mcreasmg gine». 

its length ? 

Yes. 

1195. I think in the 4 ft. S^ Gauge there is space 
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Mr. Edwftrd 
Bury. 



enough for very great power. It is almost impossible 
to say what load an engine may be made to take on a 
Narrow Gauge, but I certainly think that, for the 
ordinary traffic of the country, an engine on the 
Narrow Gauge may be made of quite sufficient power, 
both for velocity and for passenger trains, and for lug- 
gage trains. 



Break of 



Heintdle*. 



Loom boxes* 



1126. At what period did you commence running your 
carriages through ? 

A few months after the two hues opened; after we 
opened through to Birmingham. 

1127. It was a long time subsequent to the opening 
that we ran the carriages through on the Midland 
Counties. 



1 128. Have you at all contemplated the effect of having 
to convey coals and goods in loose boxes, if your 
line becomes connected with a Broad Gauge? 

I do not think it could be done. It is one of those 
notions which is just a fancy foT the time, but it never 
could be done in practice. On the Liverpool and 
Manchester, I have seen loose boxes on the railway 
carriages for the purpose of trans-shipment to the carts. 
There was a delivery of coals at Crown -street, and to 
save the expense of reloading, the boxes were laid 
loose upon the waggons or trucks ; it was attended 
with great confusion, and a great deal of expense, and 
it was given up. The boxes were made to hold about 
30 cwt. ; they were fixed on rollers ; the frame of the 
waggon had a little railway upon it, upon which these 
boxes could be rolled, and they were drawn oft' the 
truck on to the cart wheels, where there was a little 
corresponding railway. It was always attended with 
a great deal of trouble and inconvenience; and was 
eventually abandoned. It was tried a great length of 
time, for they wished to accomplish it if they could, 
but it was given up. 
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Mr. ErtwHTtl 
Bury. 



1131, Do you know the reason that it was given up ? 

The trouble of keeping the things in order, and it 
was found less expensive and inconvenient to reload »e™«<ii«» 
or unload the ordinary railway coal-waggons into a 
common cart. 

1132, Do you apprehend that would be the case at 
Rugby, with coals going to Orford on the Broad 

Gauge from the Narrow ? 

I think it would entirely prevent the coal traffic from 
being carried on. 1 do not see how it is possible to 
avoid it, because the expense of shifting coals from one 
waggon to another would be very considerable, and the 
detention of the waggons would be very great. 

1133. Do you think that a loose box being lifted off its ^<m>"1»«»««^ 
carriage, and put upon the Broad Gauge, would 
not answer practically ? 

I think it would not. 

1134. Do you think a carriage could not be made 
strong enougli to bear the transfer? 

In giving these opinions I speak relatively to the 
cost. You may accomplish anything, if the expense 
is not to be considered, or if it is not to be known what 
is the expense ; but if it is to be a question of economy, 
I should say that such an arrangement could never be 
carried out. Of course the coal owners will carry 
their coal at the cheapest rate. If a great expense is 
involved in tlie transfer of one carriage to another, 
they would have recourse to canals in preference to 
railways. 



1 137. Do you think it practicable to build carriages to 
ensure safety to passengers if the body were re- 
movable from the under frame ? 

Ii might be done ; but I should say it was a very 
injudicious way of doing it. We cannot tell to what 
extent or how far the ingenuity of man may be carried, 
but it does not appear to me to be the right course. 



Iioo«e Bo* 
died Car- 
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1138. Do yoo think it would endanger the public 
safety ? 

I think 80 ; it would be attended witli a great deal 
of inconvenieoce, and a great deal of delay. 

1139. On the Paris and Rouen Railway, it has been 
stated that ^ transfer is effected by the body of 
the diligences being lifted from the under carriages 
and placed upon railway carriages, and that at the 
end of the journey they are re-transferred to road 
carriages \ 

Wlieo first the London and Birmingham Railway 
OfWlied to Denbigh Mall we did the Post-office work to 
that place. The mails were loaded at the Swan-with- 
two-Necks ; we put them on a truck at Euston-square 
station, they were carried down to Denbigh Hall, they 
were then drawn off the trucks and put on the road, 
and they went to Birmingham. It was not worth 
while putting them on at Rugby ; but it was attended 
with a great deal of inconvenience. I think we had 
eight or nine mails in that way every night. 

1140. In the case referred to they leave the carriage 
behind, and merely shift the body, and the body 
is then placed on the railway carriage, performs 
its journey, and at the end of the journey it is 
again put on the road carriage ? 

I should say that such an arrangement was perfectly 
and catireiy impossible where the traffic is to any 
extent: we could not do it on the London and Bir- 
luinghnm Railway. I am quite certain it could not be 
done with a heavy traffic. 

JUL Supposing that one half of the Midland Counties 
iniins were to be transferred in that way at Rugby, 
do you think it would be attended with great 
deUy ? 
Nil doubt it would. 
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1142. Do you think that at the high velocities now 
used it would be attended with risk ? 

Very great risk. You would lose the advantage of 
the high velocity, because the delay would be a great 
deal more than travelling in the ordinary course at a 
moderate velocity. 

1158. In the event of the loose box system being 
adopted throughout the country our present waggons 
would become entirely useless. 

1224. Are you aware that it has been proposed to use NtrrowCar. 
carriages with shifting wheels to run on the Broad 
Gauge or the Narrow Gauge ? 

I have understood that some such notion has been 
broached. 

1225. Are you able to give an opinion at all upon its 
practicability? 

1 should give a very decided opinion against it, upon 
the ground of the difficulty of keeping the securities 
always right, 

1227. Are you of opinion that everything that requires 
the hand of a man on the spot to arrange for the 
train is always a matter of danger, if of a mecha- 
nical description? 

Of the notion of having shifting axles and sliding 
rails, and other things of that kind, I can scarcely 
speak, for it seems to me to be quite wild. Trials 
were made some years ago to allow the wheels to ad- 
just themselves on corves ; one end of the axle was 
made of a hollow tube, and the other was made a spin- 
dle to fit in » so that they should adjust themselves on 
the curve; but it was abandoned^ for they never could 
keep the thing right. 

1228. Can you state where that was tried ? 

In the United States. 

x2 
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Au>Mi«t28, Mn, Thomas John Buckton\ Secretary to tlie Lon- 
don and Bri^j:hton Railway. 

1945, 1 have had experience in the shipping of 
goods* At one time I had the superintendence of 
the docks at Hull. Tliere was a tram road there 
worked by horses ; and my own impression is, that 
any change of carriage involves a very considerable 
expense; that we can seldom put that expense at 
less than from Br/, to \s\ i^(^, per ton, according to the 
kind of goods and the facility of moving them ; tliat 
in many cases tliat involves the necessity of count- 
inf^ and often weighing; that the responsibility is 
changed from one carrier to another carrier ; (hat in 
the event of loss or accident the owner of the goods 
has great difficulty in iilentifying the party, and 
knowing where the damage is done, each party being 
anxious to shift the responsibility to the other ; and 
upon the wliole iny impression is, from a knowledge 
ol the trade tliat exists between Liverpool and Hull, 
and that direction, and from what 1 have seen here 
in the south, that it is very necessary that the goods 
should be conveyed, as we say, in one bottom. 

195L 1 have a recollection that upon the Hull and 
Selby line a very serious accident occurred in conse- 
quence of a large piece of iron machinery falling off 
the line by not being properly secured, 

1952. Was that piece of iron lashed to a certain 

extent ? 

Yes ; but the difficulty is in getting those things 
properly attended to. 



11153. When the number is very considerable, is the 
chance of inattention greater? 

Decidedly ; particularly where there must be con- 
siderable despatch. Despatch is the pressing point 
ill business. Great anxiety exists to lose no time in 
truiisifrrring, especially with valuable goods. 
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Nov, 4ih, 
lt$46. 

Mb. John Ghay, Residetit Engineer and Locomotive 
Superintendent of the Brighton line. 

2138, Do you conceive that an engine made with an Oon»^c* 
outside cylinder has a greater tendency to leave er™*- 
the rail at high velocities ? 
Certainly ; there can scarcely be a doubt about it, 

2140, Have you yourself witnessed any accident of that 

kind— the actual running off the road^ without any 

cause beyond that of speed ? 

I do not know that I have. I know of one case of an 
engine going off on the Liverpool and Manchester line, 
it might be said apparently without any cause ; but one 
of the axle-boxes had been heated, and it was found to 
have thrown the axle half an inch out of the square ; that 
was all in favour of throwing it off outside of a curve^ and 
it did actually go off in lliat manner. 

2166. Does the outside cy Under give you a greater 

facility of oiling and repairing the gear ? 

A little ; we have very free access with the arrange- 
ment of the engine that is now beginning generally to be 
introduced. We can get a man's head and shoulders 
througbj and up to the boiler, and between the crank 
axle and the fire-box ; we consider it is better slieltered 
inside from the weallier than outside, in the cylinder 
especially. The cylinders are more exposed, and tlje 
quantity of cooling surface is amazingly great in the late 
outside engines } and I think the odds are very much in 
favour of the inside arrangement with the crank-axles, 

2173. Does not an oval boiler lift ihe centre of gravity a 
little up ? 
Yes ; I really do not care much about the centre of 
gravity. You should give it a good width of bearing 
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Mr.j, Grty, ^p^Q y^^j. outside Spring, keeping it as steady as pos.sible. 
In the passenger engines on the Hull and Selby the 
distance from centre to centre of the outside bearings is 
6 feet 6 inches. On the crank-axle where you have a 
sort of neutral axis in the engine, with very little power 
over the stabihty of the engine, there we put the inside 
bearings exclusively. It requires pretty nearly one-sixth 
more diameter, to stand equally well, for outside bearings 
than it does for inside bearings. 



^piidoiLB on 



2167. Do you imagine it would be desirable, supposing 

railways were about to be constructed in a new 

country where none existed before, to increase the 

Gauge froBi 4 feet 8^ inches ? 

It certainly would be desirable. I could make an 
engine (hat would be much more durable than the 
present engines with the Wide Gauge. 

2168. As a locomotive manufacturer, what, in your 
opinion, is the minimum of width to suffice all 
purposes ? 

Everything being untrammelled in a new country, I 
should not say under 5^ feet or 6 feet ; 1 think that 
would amply suffice ; 1 think 6 feet would be quite the 
maximum. 

cottstTttc- 2188* Have you at all considered the question of the 

transverse and longitudinal sleeper ? 

I have had a great deal to do with them on the Hull 
and Selby, where there are about 18 miles of the longi- 
tudinal, and the remainder of the road is on cross sleepers. 

2189. What is the result of your observalion upon that 
line ? 
Decidedly in favour of cross sleepers, 

2189- Will you be good enough to assign the reason ? 
There is a difficulty in keeping the tail perfectly in 
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contact with the timber. You want it, as it were, pressed Mr. j. Gray, 
on the timber with a constant pressure, nearly equal to 
the pressure coming upon it, to prevent a motion taking 
place. That is impossible by any sort of fastening, un- 
less it be one continuous fastening almost every 6 inches. 
As soon as a shower of rain oecursi the water gets in be- 
tween the rail and the sleeper, the pressure of the wheels 
produces a sort of hydraulic action, and it is forced out ; 
each wheel forces it out against the opposite one, and it 
forms a complete slap-dashing machine. I have seen the 
engine going out almost as clean as a new pin, and before 
half an hour had elapsed you could scarcely see a clean 
spot upon it. 

2197- When I first went to the Hull and Selby line I 
had a more favourable opinion of the longitudinal bear- 
ings than I found I could retain after a little experience 
of them. One of our enginemcn complained of not 
being able to keep time ; and being questioned about 
the cause, said they slipped more on the longitudinal than 
the cross sleepers. I doubted it, and he said, ** You 
had better try it yourself." I took the earliest oppor- 
tunity on a frosty morning soon afterwards, and found 
that on the level we were gradually losing time by slip- 
ping, I felt apprehensive that as soon as we came to 
the embankment between Hessle and Ferriby we should 
come to a stick-fast entirely, as the gradient is about 16 
feet in a mile. As soon as we quitted the longitudinal 
road (he engine ceased slipping ; we put on full steam, 
and the engine went up like an arrow, and we made up 
for our lost time. We had then got on the cross 
sleepers. As soon as we got to the top of the elevation 
at Ferriby station, we again came on the longitudinal 
sleepers, and again commenced slipping in the same 
manner, and so continued for about seven miles ; then 
we came on the cross sleepers again before ascending the 
bridge over the Market Weigh ton canal ; and as soon 
as we got upon the cross sleepers, the slipping again 
ceased. 

22 IJ. Are there any observations you are disposed to 
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Mr. J. Gray. make with reference to the question which is now 

occupying the attention of the Commission ? 
Uniformity. I would obscFve, that it is very desirable to give one 
uniform Gauge, whatever it may be. 

2214. Would it tend to much greater improvement in 
everything you are doing ? 

Yes. 

2215. By the attention of manufacturers of engines 
being devoted to the improvement of engines of 
that Gauge alone, and not having their attention 
distracted ? 

Yes ; it is very important there should be one Gauge. 

2216. If you cannot be confined to one Gauge, you 
would mix them up as little as possible ? 

Certainly. 

2217. Do you apprehend there would be much danger 
to the public, or much commercial difficulty or in- 
convenience, if on the Broad Gauge the Narrow 
Gauge were interposed, to run Narrow carriages in 
the same train, or separate trains, on the same line ? 

It would be a very complicated piece of business. 

2218. Would it produce much complexity in the switches? 
A great deal both in the switches and the crossings. 
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Mr, B. CuBiTT, Locomotive Engineer to 
Brighton, Croydon, and Dover Railway. 



the Mr. B» Cubttt. 



Augiut 16, 
1&45. 



1297. I should say an equal power cannot he opiniai: 
obtained by the Narrow Gauge as by the Broad o»^«* 
Gauge» because the Narrow^ Gauge does not allow 
width enough to get a fire box large enough, and we 
are cramped for width in getting strength for the 
working parts of the engine, 

1299- Do you imagine that in the Narrow Gauge 

you do not acquire by increased length, what 

you get by the width of the Broad Gauge line 

as far as regards evaporating surface and the 

fire box ? 

I think not ; I think it is impossible to make so 
effective a boiler for the Narrow Gauge, as can be 
made for the Broad Gauge. 

1302. Will you state what parts require strength 

which you cannot attain with the width of 4 

feet 8^. 

It is not strength ; it is the length of the bearings 
that I most complain of. The length of the bear- 
ings for the crank axles if it is a crank axle engine, 
both for the bearings that carry the weight of the 
engine, and also the bearings or journals of the 
cranks. 

I32K Will you state what increase you would make 
as a locomotive engine manufacturer to the Nar- 
row Gauge to give you all the strength, all the . 
speed, and the mechanical facilities for repair 
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Mr. B. cubitt. and oiling which you have just specified : that 

is, supposing a new Gauge were to be adopted, 

what Gauge would you select as the one giving 

you all the advantages of increased power, 

speed, safety, and convenience of repair ? 

I have given an opinion upon that before, I think, 
to the Board of Trade, and then my statement was 
5 feet 3 inches ; 5 feet 3 inches I consider ample to 
make a good and efiective engine, and I do not see 
any necessity for having the Gauge any wider, with 
reference to safety, or any other purpose. 

1832. You say the difficulty is in the bearings. 
What are the injurious efiects which it produces; 
does it require frequent repair? 

They wear out and are more damaged. 

1833. Does it endanger the breaking of the axle ? 

No, but where they are very short bearings they 
are very apt to heat and get dry; then they cut 
away the journal, and it is reduced and made weaker. 

Speed. 1384. Do you imagine that, with the present con- 
struction of the South Eastern Railway, you 
could venture to have much increase of speed 
by having much more powerful engines ? 
Yes, I think we could. 
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Mr. Will tain 
Cubitt. 



1645. 



Mr, William Cubitt, Eogineer of the Dover Railway. 



1503 



►. Have you practically turned your attention to gpmiona on 
what increase of Gauge would give you the increased 
space most desirable for increased power ? 



If you go 6 or 8 inches over the present Narrow 
Gauge, you then get a Gauge that is wide enougli per- 
haps for all practical purposes of machinery, of locomo- 
tive engines and carriages ; and then, if you extend it 
beyond 6 feet, I should say you begin to get into diffi- 
culties of another khid, namely, cost and weight, and 
weakness of the machinery : your machinery must get 
heavier and stronger in proportion to the width of the 
Gauge. 

1504. Then you consider that an increase of the width 

of the Gauge from 6 to 7 feet would be an evil 

rather than a benefit ? 

I think it would so turn out. 1 think a Gauge about 
6 feet would be the best. There is no witchery in any 
particular dimension, but anything from 5| feet to 6| 
feet would be an excellent Gauge, If such a thing could 
be attainable, which I am afraid it could not, I should 
say 6 feet was the best Gauge that could be adopted. 
Everybody must say something, and I say 6 feet would 
be about the best; and taking everything to be good, 
6 inches more or less would not matter. 

1505. Are you aware whether it would be practicable 

to increase the Gauge to 6 feet upon the Narrow 

Gauge lines, taking into consideration the existing 

tunnels ? 

I have always considered the thing in this way : I 
have taken the size of certain loads and certain vehicles 
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which now pass upon the Narrow Gauges, and whicli 
are sufficiently large for any Gauge whatever practicallvt 
and those things all now pass with safety. I take the 
large post office carriages on the London and Birming- 
ham Railway, which appear to be big enough for any 
carriages whatever upon any Gauge ; and taking certain 
loads which they carry to be sufficiently large, so long as 
you keep the centre of the two roads the same distance 
apart, and so long as you keep the size of the loads 
restricted to what it has been at present upon the Narrow 
Gauge, the alteration of the Gauge would make no dif- 
ference with regard to the tunnels or bridges, or any- 
thing. 

1506. Do you think that an alteration of the Narrow 

Gauge to 6 feet would not involve the necessity of 

widening the tunnels ? 

I should say not. The present sized tunnels which 
they pass through are sufficiently large for the largest 
loads which would pass upon the wider Gauge. So long 
as you keep the centre ot the roads in the same place, it 
can make no difference whatever. 

150". A certain space is required between the wall of 

the tunnel and the carriage ? 

I take for granted that the present loads and vehicles 
which arc now passing upon the Narrow Gauge are as 
large as any loads need to be for any Gauge. If we 
take any of those carriages so running upon the present 
Narrow Gauge, and through the present tunnels and 
bridges, and if we can slip their wheels 7 inches out each 
way, they will still go through the same tunnels and 
bridges exactly, and therefore the widening the Gauge, 
with the reservation of the loads beinff the same size as 
now pass, and they being large enough, would make no 
difference. 

150S. Except that the axle would be longer? 

It would make no difference with regard to the width 
of the tunnels and the width of the bridges, I have 
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always heard it said that you must alter all the tunnels ^'cS*'^ 

if you widen the Gauge. I say no ; if you do not alter ^-^^ '- — 

the size of the largest loads you need not alter anything 
but the Gauge. 



1509, Supposing they had carriages upon a wider 

Gauge, would they not wish to carry larger loads ? 

I think not. I think they are wide enough for any 
purpose In railway operations I would rather adopt 
tl*c same width, making the vehicles of greater lengtli, 
which would produce greater safety and greater conve- 
nience than by shortening them, so as to produce greater 
width and greater height 



1510* In fact, by using a wider Gauge in tunnels you 
would merely restrict the space between the walls 
and the side for the men who are employed in work- 
ing in the tunnels ? 

It does not restrict the room for them as regards 
passing the trains. The wheels are ahvays far inside 
the outside of the trains, and so they would be then, 
with the 6 feet Gauge, because the loads are 8 feet, and 
if you take a 7 feet Gauge it is just the same. All the 
difference would be that the two inner rails would be 
nearer to each other, and the two outer rails would be 
nearer to the walls. But the centre of gravity would be 
the same if the loads were no higher* What I think is 
wanted in railw^iy operations is a good road, and ihe 
centre of gravity of all the moving bodies to be as low 
as possible. 

1557. I think both Gauges require alteration. 

1558. I think, as I alluded to yesterday, that a G feet 
Gauge would be superior to either of the present ones 
for all purposes. If altered at all, I think both should 
be altered. I think the Narrow^ Gauge is too narrow 
for many purposes connected with public convenience ; 
and I think tlie Broad Gauge is broader than is neces- 
sary, and that there are some inconveniences from its 
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extra breadth, and that being admitted, 1 think both 
should be altered, if alteration be made. 

1559. Would it in your opinion, as a practical engi- 
neer, be possible to alter the Narrow to the Broad 
Gauge without, in a great degree, retarding, if not 
altogether suspending, for a time the traCBc of those 
districts where there are long or numerous tunnels, 
such as the London and Birmingham ? 
Yes, I think the whole might be altered by a piece at 

a time, or one line at a time, and still keep the trade 

going. 

1638. Will you state the reasons which induce you to 

wish for a Gauge wider than 4 feet 8^ ? 

The general reasons are these : first, w^e could get 
more room for the engine gear, and by that means bring 
the centre of gravity of the whole engine lower. The 
centre of gravity of the engines is too high, in my opi- 
nion. If I could, I would bring the engine as near to the 
rails as possible, even if I passed ilie axles through it* 
I think they are all too high. I think a great deal of 
danger and many accidents have arisen from a heavy 
engine getting an oscillating motion, and then falling or 
jumping off the rails. The oscillation of the engine is 
fearftil sometimes. 

1639^ Is the fire-box large enough with the 4 feet 8| 

Gauge ? 

They have kept making them larger almost continu- 
ally : 4 feet 8^ is plenty big enough for the fire-box with 
any degree of safety, 

1640. Is the diameter of the boiler sufficient ? 

Yes, it is sufficient if you could have length enough ; 
but with the Wide Gauge you could get the boiler both 
longer and lower. You do not want to make them 
larger, if you get them long and low, and you get the 
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gear out of the way. I think outside cylinders will he a 
great improvement upon eni^'ines if they can be got to 
work without producing oscillalion. 
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1514. I suppose that the Great WeMern could carry a Economy of 
srtain quantity of " " " ^^^^^ --- 

the Narrow Gauge. 



certain quantity of traffic perhaps a little cheaper than ^«>°»*™^^» 



&nd of 
working^. 



1585. Looking at the probability of a great augmenta- 
tion of railway communication in the country, and 
of almost all the large towns of importance being 
connected with other towns of similar consequence 
by railway, do you imagine that the Broad or the 
Narrow Gauge would be the best suited for such 
communications as regards goods traffic ? 

I do not know, because they are both capable of doing 
all the goods traffic in the kingdom. As I remarked 
yesterday, I think in all probability goods could be re- 
moved rather more economically in the large way upon 
the Broad Gauge. 

1594> Do you happen to remember what was the whole 
cost of the Soulh Eastern Railway? 

I do not know at all ; the cost of a railway is a very 

indefinite term* 

1595. Independently of the plant ! 

Independently of the plant, I suppose it may have cost 
24,000h a mile ; but that is almost like guessing, for I 
have quite forgotten the figures. 

1596. Have you ever considered what increase of expense 

woidd have been due to an increase of the Gauge 

upon that railway ? 

I should say not more than 10 per cent, upon the 
permanent way, probably. The rails should be a little 
neavier, and an additional sleeper, and each of the 
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sleepers about a foot longer* The earth^work altogether, 
and the works, are sufficient for the Wide Gauge, quite. 

1597* Then are they not more than sufficient for the 

Narrow ? 

No ; the South Eastern Railway is made with a wider 
base than any other line I know, and it affords much 
better drainage and much safer works, and it is compara- 
tively easier to keep in repair. The base of the South 
Eastern was 36 feet at the formation line, which was the 
bottom of the ballast. There are instances in other rail- 
ways, where it is as low as 27 feet (that is a great diffe- 
rence) ; and the tops of the embankments, also, on the 
same line, are 36 feet wide. Now that admits of great 
safety as well as excellent means of drainage. 

1601. Large and powerful engines are more cheaply 
worked, in proportion, than small ones, for the work they 
do. With regard to manual attention and all that, it 
takes the same expense to work a small engine as a large 
one, and they can be more economical in coke with refe- 
rence to the work they can do. The same quantity of 
repair will cover more work. I do not see why the lateral 
friction should be greater with one Gauge than tlie other, 
going the same speed* 

1646. Is it an inconvenience on the Broad Gauge that 

large trucks are sometimes used to carry very small 

loads, especially from road stations ? 

That is an inconvenience upon any Gauge or railway 
to have little work to do for the waggons ; but that does 
not obtain much, I should think. 

1655. Do you think it likely that railway communication 
will be so far extended to small towns as to mrike it 
an object to adopt a system which admits of the use 
of small carriages both in passenger traffic and in 
goods traffic ? 
No ; I do not think they will be made so economically 
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as to supersede common roads upon that principle. A 
great many small branches on the side of a main line of 
railway make the railway expensive to work, and occasion 
the use of a greater number of carriages than are neces- 
sary, and they cause a great loss of time in consequence 
of producing so many stoppages. . It is better to go a 
little out of the way to catch a number of towns than to 
go in a perfectly straight hne, and to take branches right 
and left to the towns. Time will be saved and money 
will be saved by the adoption of a bending line of greater 
extent. A smaller length of railway will effect the object. 
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1491. Is it open to you to make the Paris and Lyons of Break of 
any Gauge you please ? ci«n«« 

No, I think not ; that would involve great diRiculties 
from its communication with other lines, I believe that 
in practice, at present, all ihe lines in France are of the 
same Gauge. The North of France was begun upon 
that Gauge, and they are making the Amiens line the 
same. 

1492, Do you imagine that a break of Gauge upon the 
lines with which you are connected upon the Conti- 
nent would be attended with evil ? 

Any break of Gauge must be attended with evil, more 
or less. 

1540* If a break is to take place, would it^ in your opi- 
nion, be desirable that the break should take place 
at a place of great traffic, or at a place of moderate 
t or little traffic ? 
1 cannot answer that question off-hand, without going 
further into the whole question. Wherever tlie break of 
Gauge is to be, as far as passengers are concerned, that 
can be effected with the least trouble, because passengers 
themselves are locomotives, and what may be a step to 
one person only, is a step to each individual in a thousand* 
What creates the difficulty is the moving dead weight. 
The great question, I think, as to the transfer and 
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^Cubitt*"* change of Gauge is with respect to great quantities of 
heavy goods^ such as coals and goods of that kind* 
That becomes a matter of ingenuity to devise the be^t, 
cheapest, and quickest mode of trans-shipment from ihe 
one Gauge to the other, whether it be by removing the 
goods from one carriage to another carriage, or by 
moving the body of one carriage on to another set of 
wheek by mechanical power. It becomes a question of 
cost, and nothing but cost, in my estimation ; it is just a 
question of what it will cost per ton to do it quickly ; 
that is the measure of the inconvenience. If only it has 
to be done upon a large scale, whether it is in a popu- 
lous place or a place without population, it matters not 
at all. 

1541. Have you seen the various modes proposed by 
Mr. Brunei for diminishing the evils of a change of 
Gauge ? 

Mr. Braners I have secn very little of them. I saw his application 
^raTQl'*""^ of the hydraulic apparatus at Paddington. That is a 

Erinciple which all mechanical people were aware of 
efore, but the application of it in that case was very 
ingenious, and it acted very well. There are various 
modes of doing it, and that is a very good one, amongst 
others, if properly applied ; and that is one that can be 
applied upon a considerable scale and to a considerable 
length of train. 

1542. You might apply it to more than one carriage at 
the same time ? 

Yes, to a whole train at the same time. 

1543. Would it be a matter of great expense to con- 
struct engines applicable to an entire train ? 

The expense is a matter of very little importance if 
you have great quantities to do, and you do it by this 
means at a small cost. For instance, in one case I 
have laid out 130,000/. to save about a halfpenny a ton 
upon the shipment of coals. Now that is a case in 
point. If they were to lay out half that money to save 
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a farthing a ion in the trans-shipping, the argument is the ^^' w*''*^ 



same ; the cost has little to do with it 

1644- Was that the Middlesborough Works ? 
Yes. 

1545. Supposing that 25 waggons of eoais all came 
up at the same time, in order they might be 

require 



Cabitt. 



25 



moved without any delay, it would 

machines such as those at Paddington ? 
Yes, I could put up apparatus that would move the 
whole of the 25 waggons in one minute, or in a couple 
of minutes. 

1546. Requiring the employment of how many men ? 

Perhaps something not less than 50, nor more than 
100, Then, if there was much of it to do, the cost of 
the machinery for doing it would be of little importance. 
It comes to the question of the cost per ton. If the 
trade is of such an amount that it may be done for a 
halfpenny a ton or a farthing a ton, that is the measure 
into which it resolves itself. 

1547- It would be a trifle upon a long line, but a large 
item upon a short one ? 

Yes. 

1548- Do you imagine that the mode of constructing siiiftinc 

carriages for goods, so as to be shifting, would 
diminish the strength of the material ? 

No ; it is perfectly easy to make waggon frames and 
waggon bodies for a large trade that would go to any 
part of the country; the bodies must go quite through 
and return again j the frames would keep on their own 
UiMfl, and the waggons would simply drop into them. 

1549. Do you imagine that there would be any difficulty 
in constructing passenger carriages to move in the 
same way ? 
None at all; if there is enough of it to do to render 
it worth doing, there is no difficulty in doing it. 

Y 2 
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1550. Is it not practised upon one of the French Unes 
with the diliirences ? 

I do not know, but it is a practicable thing. Thete 
are evils in having two Gauges, and as those evils pro- 
bably must exist, they are to be met in the best way 
possible* 

1551. You think the two Gauges may be combined in 
the way you have stated, without danger to the 
public safety ? 

As to safety, if the thing is well done, it may be safe 

enough. 

1552, Wliere a tbing is to be done, and upon a cor>- 
siderable scale of business as this must be fthe loose box 
plan), it does not necessarily follow that there must be 
confusion any more than with regard to the present 
carriages of Railway Companies which travel to all 
parts uf the kingdom, and of which there is a regular 
account kt*pt, and a clearing-house for the whole of the 
companies ; and as regards the great expense of the 
thing, expense must necessarily be incurred in conse- 
quence of there being two Gauges. There must be 
expense of some kind, either in altering the Gauges, or 
in adopting means to meet the diflScuky of having two 
Gauges, and it is a question whether, under present cir- 
cumstances, the expense of transfer will not be on the 
whole the least. 

1555. It is impossible to blink the question of cost 
or of inconvenience anyhow, that must be incurred under 
any circumstances, I am one of those who think that 
restrictions of all kinds are to be avoided on trade and 
commerce and the transport of the country. The thing 
will much better find its own level for public convenience, 
I think, without restrictions than with them. 

1560. Would there be any corresponding advantage in 
laying down on the Oxford and Rugby Railway, if 
made on the Broad Gauge, intermediate rails for 
the Narrow Gauge ? 
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Yes ; I think it would be found necessary to do that 
ypon that railway, from what I have heard I think I 
stated yesterday that it must probably come to that upon 
that line, having three rails on each Hnc. That would 
be the simplest mode of doing it. It would require less 
points and crossings, and the switches would be as easily 
wrought as upon a single line. 

1575, Are you of opinion that injury would be occa- 
sioned to the Staffordshire and Derbyshire roal if 
removed by hand from one waggon to another ? 

Yes; I think damage arises to any coal by that cir- 
cumstance, and a great deal of money is expended in the 
north to prevent that. There are some coals so tender 
that they cannot be got to market at all on that account, 
which, if they would come in boxes the whole way from 
the mine, would come perfectly good to London. 

1576. Therefore you give the preference to removal 
from the one Gauge to another by a loose box and 
machinery rather than by transfer by hand ? 

Certainly ; it would spoil the coals very much to shoot 
them out of one into another. They are very much 
damaged in the removals they now have from the mine 
through the ship to I he 6re. 

1014. Several engineers have given it as their opinion 
that, at a shift of Gauges^ it is better to transfer the 
loading in detail than in mass. Do you agree in 
that opinion ? 

In some cases it might be necessary to do that, but 
very few. I think that all coals, minerals, and heavy 
goods generally are better shifted in bulk, that is to say 
m a body ; that is my opinion. I think that, ab- 
stractedly considered, the greater quantity would be 
transferred best in the carriages ; some articles might 
perhaps be necessary to be moved separately, but very 
few% The whole thing will be resolved into a question 
of cost. If a halfpenny a ton will cover everything on a 
large scale, as I believe it would, that defines the 
amount of the difficulty. 
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1615. Have you seen the transfer at Gloucester? 
No. 

1616. On the wbolei you would prefer the loose-box 
system ? 

That is the most convenient, and I think it would be 
the least expensive. I have had a good deal of loose- 
box work, as I gave evidence on before the Gauge 
Committee, and there was no diflSculty in it whatever, 
although we had to do it with cranes, yet the ease with 
which the earth-waggons were hoisted and dropped into 
the V*s was very great ; there was no difficulty really, 
and if those V's were on the points of springs for the 
pivots to drop into, they would ride perfectly safe ; they 
would never jump out. 

1617. Are you aware that this system has been tried in 
the keels at Newcastle, and at some points on the 
Manchester and Liverpool Railway, and at the 
Erewash, and that it has been abandoned ? 

No ; but I am aware of many things that might be 
tried and abandoned, and yet that would not prove that 
they would not do well on a different scale, or for a 
different purpose. The abandonment of a thing in a 
case of that kind does not prove that it will not do in 
another situation, and for other purpoj^es. In the case 
where I tried it, I should remark that we had to hoist the 
bodies into the boat and carry them seven or eight miles 
by water, and tlien take them out upon the railway and 
go on the work. 

1618. Where was that? 

It was in the shortening of the Oxford Canal, when so 
much work was done upon it about twenty years ago. I 
do not recollect the year 

1623 In fact, the amount of trade would regulate the 
number of machines ? 

Always ; where a thing of that kind is necessary to be 
done, and where there is a will to do it, and mechanics 
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are conceruedi there is always a way, and a tolerably ^'^^^^*™ 
cheap one, '■ — 



Trucks. 



1625. Have you seen any of the plans proposed for 
slipping wheels upon axles? 

No ; it rould be done, but I do not think it would be Jt^^*^^^' 
a very expedient plan, 

1626. Would it, in your opinion, be practicable and 

safe ? 

It would be practicable, and could be made com* 
paratively safe, but the less moving and shifting of 
wheels and parts of machinery the better. 

1627* Especially where high velocities are concerned ? 
Certainly* 

1630. Are you aware that it has been proposed to carry 2^"^^^ 
Narrow-Gauge waggons upon Broad-Gaiige trucks ? onhromd 

I mentioned such a case myself in evidence on the 
subject. That is a possible plan. 

1631. What is your opinion with respect to that plan ? 

I think it would be more costly and more difficult to 
manage, and as they would have a great deal more gross 
load to carry, they would not be so good as the loose- 
box system where there is a constant trade* For an un- 
certain trade, it might be a good thing to have the possi- 
bility of doing it. 

1652, Supposing a continuous line from the north by 
Oxford, Didcott, Reading, or some other place on 
the Great Western and Basingstoke, or Winch field 
to Southampton, what, in your opinion, would be 
the distribution of the traffic at different parts ? 
That I have not gone into at alh I never tliink much 

about the traffic cases ; in fact, I know nothing about 

them at all. 
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1537 Again, to take the converse of a former question 
— if a proportion of the passengers and goods were 
destined for Rugby, would it not be an advantage to 
such travellers and tlie proprietors of such goods to 
have the break of Gauge at Rugby, and would not 
the amount of public convenience depend upon the 
proportion of travellers, &c.> destined for Rugby? 

Just so. The answer to all these questions is, that 
from Rugbv to Oxford it would be exceedingly desirable 
to have botli Gauges, as there must be a difference if the 
Gauges are not to be altered wholly. Tlien it would be 
like tapering off all the evils to a vanishing point, by hav- 
ing both Gauges between those two points. I think that 
would furnish an answer to the four or five cases which it 
resolves itself into, together with a proper understanding 
between the parties concerned in each railway. After 
all, it must come to that. They will quarrel for a long 
time, and then they will agree together to serve the public 
best for their own interest. Supposing the Croydon were 
to change their Gauge, it would, of course, be necessary 
fur the Brighton and South Eastern proprietors to look 
out for another road to London. 



s«f«tr. 1494. All other tilings being equal, the levelest lines 

ought to be the fastest. 

1497» With a perfect railway, I do not know any 
speed that could be dangerous to the public safety in a 
straight line, 

1500, The great thing is want of perfection in the 
road, in my judgment, that has not kept pace with the 
improvement in the driving machine. 

1502, I think the Narrow Gauge is wide enough for 
safety at almost any practicable speed, but it is not 
wide enough to get the most perfect machinery for 
speed. 
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1511. Is it not the fact that any great increase of the *^'*^IU^^*™ 

width of the Gauge would render it imperative to — -^ 

have a corresponding increase of the radius of the c*»s^*«. 
curves ? 

No ; if there is to be a great increase of the width of 
the Gauge, if yoo go from 4 feet 8^ inches to 7 feet, it 
would take a little more power, and there would be a J it- 
tie more torsion on the axles. But that would go on very 
well ; it is easy to calculate the length that one wheel would 
have to slide while the other continued to roll ; it would 
be an inch and a quarter perhaps in so many chains, 

1512. Would not an increase of the Gauge admit of a 
corresponding increase of the height of the driving 
wheel ? 

No ; I think the driving wheels may soon get too high Conatruc- 
for safety, except you have plenty of other wheels to keep oa^^e, 
00 the road with. You may get the driving wheels of 
any height, but you must have six or eight wheels to the 
engines ; or if there were ten, it would not signify ; it 
would, perhaps, be all the better. Two fours and a pair 
of drivers would be a very safe carriage* 

1813. If you had an increase of evaporating power, it 
would, of course, give you increased speed ? 

Yes ; we can come at increased speed in various ways ; 
we must have means of getting an increased quantity of 
sieam to meet that. 

1514, Does it not follow that if the fire-box, the evapo- 
rating surface, or, in other words, the power of the 
engine, the height of the wheel, and the width of 
the Gauge, are duly proportioned with a view to 
attain the highest velocity with equal safety ; that 
the superiority of velocity will be due to the Broad 
Gauge of the Great Western, rather than to any 
narrower Gauge ? 

I suppose that the Great Western could carry a cer- 
tain quantity of traffic perhaps a little cheaper than the 
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■liter of opinioo* I fmn never seen any returns upon 
Ihe snbject ; we have known engines run off the Broad 
Gauges and we ba?e known them run off the Narrow 
Gauge. 

1515* You do not attribute it to the Gauge in either 
case, but to the state of the road ? 

To the state of the road, the rails not being in good 
order, the sleepers being imperfect^ and the rails not 
joined perfectly. An accident will happen from a couple 
of rails parting at the junction, whicn will throw it off 
directly. Means may be taken to prevent this, by having 
them so tliat they could not rise one above the other. 

1516. VVlieu you speak of the state of the road, are you 
alluding to favourable gradients ? 
No ; as to gradients, that is a matter of less impor- 
tance, if tlie road is in perfect order. 

1520, With an equal state of the road, are you of 

opinion that a higher velocity is safer upon a 

broader Gauge ? 

I really hardly know how to answer that question 

properly ; because common sense would say that it must 

be safer on the Broad Gauge* — I do not know whether 

it is so, because^ except we increase the length of the 

parallelogram in proportion to the width of Gauge, I do 

not think the Broad Gauge is safer. Now, I do not 

think they have that additional length. If they were the 

^mo with a certain widening of the Gauge, we should 

get the parallelogram running broad ways forward instead 

of narrow ways forward. Then it gets a tendency to oscil- 

iMion, and that is the greatest danger of all in railway speed. 
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I think there is now too much play, generally speak- 
ing, between the flanges of the wheels and the roads. 
In high speed all things want to be made a little more 
perfect in all respects, 

1577' It is understood to be contemplated to increase 
the power of the Great Western engines ; would 
not that add to their weight also ? 
As things are now established, I think it would. 

1578. Are you of opinion that such an increase of »i»««* 
weight with an increase of speed would be in- 
judicious in the present state of the roads ? 
Yes. 

1579' Looking at the possibility of a great rivalry be* 
tween the Broad Gauge and the Narrow Gauge 
Companies as to speed, do you think there is a 
maximum of speed to which it would be desirable 
to limit those Companies for the sake of public 
safety ? 

No, because I do not think you get any greater safety opposed to 
by limiting speed. I do not think we have heard of ii'^^'^^g'P**^- 
more accidents occurring in consequence of speed at all 
at present. 

1580. But the question contemplates the possibility, nay, 

almost the certainty, of a great rivalry now in speed, 

which win assuredly lead to q great increase of 

speed ; would it, therefore, not be desirable to 

guard the public against that danger by limiting 

the speed ? 

1 have still to learn bow danger is with regard to speed 
after you get more than 20 miles an hour. It can only 
have regard to the greater chances of accident with ad- 
ditional speed ; nothing else. Damage will ensue if you 
fo only 20 miles or even 15 miles an hour, and a break- 
own occurs ; with such a mass in motion, at the rate of 
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^ c^lt*"" 20 miles an hour, it will be quite enough to throw the 

' whole train of carriages and goods in a heap, one upon 

another. 

1581. The question assumes that the state of the roads 
is hardly such as even to justify the present speed ; 
and you appear to be of opinion that with certain 
weights a greater speed is not safe in the present 
state of the road ? 

I think the best limit of all is a very stringent punishment 
when an accident occurs, and not to make a law to limit 
the speed, because you do not know where to limit it. 
The Railway Companies, the parties understanding the 
matter, know best ; they know very well where they may 
drive fast and where they must drive slow ; but if you 
make a general law to limit speed, I think more harm 
than good will be done. 

1582. Do you mean that the consequences of an acci- 
dent when going 20 miles an hour would be as bad 
as the consequences of an accident when going 50 
miles an hour ? 

That is pretty much the thing, though it is not ex- 
actly so. 

1583. Is it not more likely that an accident will happen 
when going 50 miles an hour than when going 20 ? 

I do not exactly know whether it is* There are some 
cases in which speed will get over a difficulty that a 
slower motion might meet with. 

1584. Would not an increased dimension of the balk 
and an increased weight and strength of the rail 
remove in some degree the objection to the addi- 
tional weight and speed of the engine ? 

As I observed yesterday, the first step to safety is a 
most excellent road, the best road that can be made, and 



rNTERMEDUTE GAUGE EVIDBHCE. 



333 



then I think you need not limit the speed ; and till that **'^^?,^*^ 
IS the case, limiting the speed will not cure the evil. 

1593. You are not of opinion that any accidents are 

attributable either to the Broad or the Narrow 

Gauge ? 

I think not* I do not think the Gauge has ever been 
the cause of an accident. 



1601* Is it not the fact that the most powerful engine is Sconomr of 

the cheapest to work with a proportionate load ? 

Yes ; large and powerful engines are more cheaply 
worked in proportion than small ones for the work Inat 
they do- 

1602. Do you mean cheaper with regard to the con- 
sumption of coke? 

Cheaper altogether. With regard to manual atten- 
tion, and all that, it takes the same expense to work a 
small engine as it does a large one, and they can be 
more economical in coke with reference to the work they 
can do. 

1603, Do they require less repair ? 

The same quantity of repair will cover more work. I 
think there is a little economy in each of the items. 

1604, Is the lateral friction greater with one Gauge than 

with the other ? 

No, I do not see why it should be, going the same 
speed, 

1605. Except from the circumstance of the shortness of 

the carriages in the one case as compared with the 

other ? 

Yes, when oscillation comes in there is more wear and 
tear. I think all the very heavy engines ought to go 
upon more wheels. 
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1570. It is understood that the engines now being manu- 
factured by Mr. Robert Stephenson have a length 
of 12 feet between the front and hind axles, with a 
view to admit of an increased length of boiler ; are 
you aware of any practical inconvenience in such an 
interval, or do you think it will tend to give the 
engines greater steadiness on the rails ? 

It tends to give the engines greater steadiness on the 
rails, no doubt. The only inconvenience is in the sharp 
curves. My feeling is, that perhaps the best possible 
engine would be obtained by what the Americans call a 
bogie carriage, before and behind^ with four wheels each, 
and large driving wheels without flanges between. 



M«rc«Btlle 



Proprietors nf 
miiieriila would 
prefer Narrow 
(Huge, 



1589. With respect to mineral traffic, have you any expe* 
rience of mineral districts to enable you to judge 
whether the proprietors of coals and other minerals 
will prefer the Narrow or the Broad Gauge for their 
traffic ? 

I have not had experience enougb to answer that ques^ 
tion decidedly, but I think they would prefer the Narrow 
Gauge to suit their purposes. 

1590, In the carriage of horses and other animals, has 
the Broad Gauge any advantage that you are aware 
of over the Narrow, as far as regards convenience ? 

No ; I do not think the horse-boxes are more conve- 
nient upon the one Gauge than the other. The Broad 
Gauge might take horse-boxes of four horses, while the 
Narrow Gauge might take a horse-box of three ; but the 
horse-box would be heavier and more costly. There is 
generally an evil to countervail the advantage when we 
go ta extremes in either case. 

1591^ Do you conceive that the Narrow Gauge has any 
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advantage over the Broad, for the accommodation of Mr. wmum 

passengers ? 

Nothing real, perhaps ; but it is generally deemed 
more convenient for riding. The four-inside carriage has 
windows on both sides, and the passenger-carriages on the 
Narrow Gauge are so far more comfortable. In fact, in 
the enjoyment of two windows, there is a comfort in see- 
ing the country on both sides. 

1592. The Great Western carriages are, however, con- 
sidered more commodious ? 

They will hold more people, and you can stand upright 
in them ; and so you can in some of the Narrow Gauge 
carriages now. lliey can put a greater number of pas- 
sengers on to the same number of wheels on the Broad 
Gauge ; and so far it is commodious in packing thera ; 
but whether it is more convenient or comfortable to the 
passengers I rather doubt. 
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954, During the great discussion of the question of 
Gauge, did you at all consider the point with 
reference to the Broad and Narrow Gauge when 
the Great Western Railway was being farmed ? 

I thought that it was an improvement, but from the 
progress which railways had then made, I looked upon 
it as a hopeless thing to introduce it as the general 
Gauge. I think it is wider than is necessary ; I 
think a narrower Gauge might be used with perfect 
secuhty^ 

955* In constructing the continental railways which 
you have in contemplation, the field being per- 
fectly open to you to adopt what Gj^uge you 
think fit, are you disposed to make any increase 
in the 4 feet 8^ Gauge ? 
Certainly, if left to my decision, 

956. What is your principal object in desiring an in- 
crease of Gauge? 
I think it gives greater safety in keeping the engine 
on the road* There is an inconvenience in curves, 
but 1 think, by widening the Gauge, you lower the 
centre of gravity, which is necessarily a great advan- 
tage. 

957* One of the great objections to the Narrow Gauge 
in the early period of railway construction in this 
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country was the space, being considered too con- 
fined for the construction of locomotive engines 
to give you the power necessary. More recently, 
another system of construction has been adopted, 
by which it is said to be found that the space is 
ample. Would that circumstance alter your in- 
tentions with regard to the continental rail- 
ways? 

No ; my opinion is formed entirely regardless of the ^^"^^ 
construction of the engine itself. I think, the wider carriage from 
the base upon which the carriage runs, the more secure overturning. 
it is against overturning, although I believe it is not 
common for the carriage to overturn under any cir- 
cumstances. 

958. Did you ever know a case of an engine being 

upset upon any line ? 

I cannot say that I have any very clear knowledge ^^^'^^Jj^ 
of the fact. I have nothing but the newspaper t^^^tSe" 
accounts of matters of that kind to govern me. I ^^ 
think I have heard of an engine being upset. I 
believe an engine was upset upon the Northern and 
Eastern. 

959. Where it ran off the line ? 

Yes. 

960. Is there any tendency to upset whilst it is on 
the line? 

No, I think not. 
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Vniformity. 652C. In 1843 it appeared to me too late to attempt 
to introduce uniformity of Gaug^e in Great Britain^ 
where at that time four several Gauges prevailed, viz*, 
the Great Western and its extensions and branches of 
seven feet, whilst the Eastern Counties to Colchester, 
and the Northern and Eastern Railway to Bisho|>s 
Stortford, were on a Gauge of 5 feet^ recommended by 
Mr. Braithwaite ; but the London and Birmingham, and 
all the other passenger railways in England, were on 
the Narrow Gauge ot 4 feet 8| inches. This last Gauge 
also applied to the Edinburgh and Glasgow and to the 
Glasgow and Ayr, and other railways proceeding from 
Glasgow ; whilst the 5 feet 6 inches Gauge had been 
adopted on the Dundee and Arbroath and on the Arbroath 
and Forfar railways, I remained of the sameopinion until 
lately, when the appointment of this Commission by 
her Majesty induced me to reflect more upon the sub- 
ject, and the estabhshment of an uniform Gauge for 
all Great Britain appears to me so very important that 
the advantages of it will far outweigh the temporary 
inconvenience to the travelling public and the expense 
of establishing it, I have further to observe, as a proof 
of the facility with which the Gauge of a railway may 
be altered, that on the Norfolk Railway being made 
to connect with the Northern and Eastern Railway, 
the existing Gauge, not only of the latter, but also of the 
Eastern Counties Railway, virhich two Companies had 
becon^e amalgamated, was altered from 5 feet to 4 feet 
8^ inches, under the directions of Mr. Robert Stephen- 
son. This was done in six weeks in a very able and 
effective manner, without occasioning any accident, 
and without materially impeding the traffic on those 
railways, which continued as usual, one line only 
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having been altered at a time, and temporary ridings ^^'^^ 
made where the up and down trains passed each -— - — ^ 
other. 

6527. You are of opinion that the break of Gauge is a Bi^** 
great evil in the country ? 

The greatest possible disadvantage. 

6528. And you think that the best way of remedying 
that is by a total reform of the existing railways, so 
as to produce one entire harmony of Gauge ? 

I do. I may observe that, in allbrobability, the mile- 
age of railways in Great Britain wiu be doubled, or may 
be trebled, in the course of a certain number of years. 
It certainly will be doubled, and therefore that is another 
reason for not adhering to either of the present existing 
Gauges, if a better can be adopted. 

6529* You think the time has now arrived for taking 
some decided step one way or another ? 

I think it has; but it would have been better to have 
taken it earlier. 
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Mr. Richard Roberts, late of the firm of Sharp, 
Roberts and Co., Manufacturers of Locomotives. 

5353. What deficiency of space have you got in the 
Narrow Gauge ? 

Perhaps you will allow me to observe, that some 
years ago I wrote a public letter upon the subject. 
Rocommendsa That letter appeared in the Railway Times of, I thinks 
toTft.4^in.^'' September 8th, 1838. I wrote it in reference to the 
Gauge laid down by the Irish Railway Commission. 
I stated that I thought thev were not right in their 
Gauge, and that a Gauge of from 5 feet to 5 feet 4 
inches seemed to nie all that would be required. 

Gangc of 5 fr. 5362. You think that a Gauge of 5 feet 6 inches is not 

No. 

5363. We have had the evidence of Mr. Brunei, who 
is the advocate of the Broad Gauge ; he says that 
he thinks that the Broad Gauge is hardly broad 
enough, and he would prefer having still larger 
engines and greater power ? 

Does not com- ° or 

prebend Mr. I (Jq not comprchend Mr. Brunei. 

Brudel s desire ' 

to extend 7 ft. 

Gauge. 5364. Have you constructed any of the Broad Gauge 

engines ? 

Yes ; we have constructed from 18 to 20 engines for 
the Great Western. 

5365. Do you think that all the advantages have been 
taken in the construction of engines for the 
Great Western of the width of the Gauge ? 

I cannot tell what to understand by " all the advan- 
tages." I do not know what they ran for. 
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5366. One of the objects of the Broad Gauge, we are ^^'^^^^to.'^ 

told, is to give increased power, and to attain 

increased speed ? 

They have not taken advantage of the Gauge to 
obtain greater power than on ordinary lines. 



5408. Are you inclined to think that the Broad Gauge Ounrc». 
engines suffer more injury from passing round 
curves of the same radius than the Narrow Gauge 
engines do ? 
Yes, and if the axles were put at a distance asunder, Difficult t* 

which should bear the same proportion to the width of **"^ <»^«k«' 

the Gauge in both cases, those of the Broad Gauge 

would suffer considerably more in curves. 

5418. Do you see any objection to your having loose 
wheels for the passenger carriages or waggons ? 

. Certainly. objecutoiooBe 

J wueeis as dan- 

5419. What is the peculiar objection to that? 

A liability to run off, and then to run wild when 
they are off. 

5420. You object to loose wheels generally ? 
Yes ; most decidedly. 

5421. Was the construction of wheels and axles in 
one an original construction, or was it accidentally 
they were so constructed ? 

No, I think they were loose originally ; the axles 
were mere pins on tram-road. 
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759* I was the engineer of the St. Helen's and Run- 
corn Gap Railway. The CJauge is 4 feet 8^ inches, the 
same as the Liverpool and Manchester Rail way, in con- 
sequence of being connected with it. It is a down traffic. 
The Midland Counties Railway was begun about ten years 
ago, and It took about three years to execute, I think it 
has been opened six years. That has also a Gauge of 4 
feet 8^ inches, in consequence of its branching from off 
the London and Birmingham Railway, and working in 
connection with it. The Shejiekl and Manchester 
Railway was commenced by me, although not com- 
pletely executed. I ceased to be the engineer soon after 
the works were commenced ; bet it was laid out, the 
working drawings made, and the contracts prepared before 
I left, and the Gauge was settled at 4 feet BJ inches, 
in consequence of the connection tliat this line necessarily 
would have with the Liverpool and Manchester Railway 
on the one hand, and with the Midland railways on the 
other. 



765, Are the stations at Manchester of the Liverpool 

and Manchester and the Manchester and Sheffield 

joint stations ? 

No, that connection has not yet been made ; but a 
connection has been made with the Manchester and Bir* 
mingham Railway, with which it has a joint station in 
Manchester ; and the two Companies are uniting in ex- 
tending their line through Manchester by what is called 
the South Line, an Act for which was obtained this year ; 
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SO that there will be a complete communication from east 
to west. The Sheffield and Manchester line is also about 
to be connected with the Sheffield and Rotherham Rail- 
way at the Sheffield end ; and a variety of other exten- 
sions are proposed from it^ necessarily, of course^ requir- 
ing the same Gauge. I laid out the EaMern Counties 
Maiiwa^ originally in conjunction with Mr. Braithwaite ; 
but that gentleman executed it, A question as to the 
Gauge on that line arose. I was then very desirous of 
making the Gauge for railways wide, and a great deal of 
discussion arose upon it, and Mr< Braithwaite*s view of 
having a 5 feet Gauge was adopted* I sliould have pre- 
ferred to have had a still wider one, a 6 feet Gauge ; but 
after the Act of Parliament was obtained I took very 
little part in the affairs of the Eastern Counties Railway. 
I only gave my opinion from time to time. The Dublin 
and Kingstown liaihtat/^ which I executed in Ireland, 1 
hitended to have been a 6 feet Gauge ; but the Directors 
over-ruled my opinion upon the plea, that so short a 
line might, if it was hereafter found necessary, have 
its Gauge altered without inconvenience ; but as they 
had to obtain all their first carriages and engines of every 
description from England, where 4 feet 8^ inches was 
the prevailing Gauge, they thought, as matter of eco- 
nomy in getting their materials, they had better adopt 
the same Gauge ; and as it was the first railway that was 
introduced into Ireland, the Directors were very unwilling 
to depart from what was then considered the established 
principle. It was commenced about fourteen years ago, 
and has been opened nearly eleven years. Those are 
the principal lines which I have executed in England. 
Besides those, I have been consulted in the laying out of 
many of the principal railway lines, and also upon the 
(•auges of a great number of ihem. For instance, the 
Ildinbtirgk and Glasgow Railwat/ was laid out by me, 
though not executed by me. There the question of 
Gauge did not arise during the time that I was more 
immediately directing it ; but I was consulted at the time, 
and the general feeling of all the Directors was, that 
as it was likely to connect ultimately with the lines com- 
from the south, which were all upon the 4 feet 8^ 



Mr. Cfiarle* 
VlKnolffl. 



A variety of 
exlensions pro- 
posed on sam^ 
Gaage. 



Widlicd tfibave 
DabUn ziDcl 
Kin^toD on 6 
ft. Gauge, but 
over-ruled* 



mg 



344 



THE RAILWAY SYSTEM ILLUSTRATED, 



Mr. dntiei 



Kmrmm Qmngt 
»d opted on 
Edinburgh ftnd 
Oto^ywr, far 
wmlwrmlij 
withprobftble 



to Bmiiiiriek 
Harrow Gauge 
K5opt«d* 



Re^ommrndtHl 
^ftt^Tow CJaugt 
Inr WurU'in* 
bm*^h lint'9 to 
jirt9«ine uiii- 
inrmhy wnli 

AudtrLtQ lines. 



inch principle, that Gauge should be adopted. Some of 
the Scotch lines that have already been executed are upon 
rather a Narrow Gauge. I think one coal line was upon 
a wider one, 5 feet 6 inches, the Forfar Railway. Bui 
the general feeling was very strong at that tinie, that a 
connection with the south lines should be kept in view. 
1 should observe that most of those lines that I have 
mentioned, at least the early ones, were previous Co the 
introduction of the Broad Gauge by Mr, Brunei, pre- 
vious to his having determined upon it, and previous 
to that long discussion which took place when the ques- 
tion as to what the Gauge should be arose. On the 
Continent, in laying out the railways in Brunswick^ the 
same feeling existed in the minds of the Governments and 
the (fovernment engineers, that while the first engines 
and the first carriages of every description had to be 
obtained from England, they were unwilling on the Con- 
tinent to enter into any deviation from what happened 
to be the fixed rule in England. The first railway id 
Brunswick was about 30 miles to the fpot of the Harlz 
Mountains ; and it was determined, after a good deal of 
discussion, that the English Gauge should be adopted, 4 
feet b^ inches. The latest large operation of mine on 
the Continent was the Wurtemherg railwaifs^ which are 
now being executed. Tliere the tjuestion of Gauge was 
very greatly discussed indeed, and, in fact, is not yet set- 
tled. The Wiirtemberg railways are intended to unite 
the Rhine and the Danube : that is to say, the railways in 
Baden, which run parallel to the Rhine, and the railways 
in Bavaria, which run from the Danube. The Ciauge of 
the Baden railways I think is 5 feet, or 3 feet 6 inches, 
and the Gauge of the Bavarian railways is the English 
Gauge of 4 feet 8i inches. A very careful investigation 
was made by me upon the subject, and after a long con* 
sideration of the subject I wrote rather an elaborate ro- 
port, and taking all the circumstances into consideration^ 
I recommended that 4 feet 8i inches should be adopted. 
Tliey had to choose between tlie two Gauges, and as nil 
the railways in connexion with Bavaria, leading as far 
north as Hamburg, and all the Saxon and Austrian rail- 
ways are 4 feet 8^ inches, and as a great deal of transit 
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trade was coming from those countries, I considered that 
the larger amount of traffic would be from the railways 
having 4 feet B^ inch Gauge, and that the length of rail 
that they would be connected with on the Baden side^ 
next tlie Rhine, would be short in comparison ; and I 
thought that Baden would ultimately be obliged to change 
the (iauge, and bring it to the Gauge of the others on 
the Continent* However, Baden has persisted in not 
changing her Gauge, and Bavaria persists in not changing 
hers, and it is a question at what point the transit of 
merchandise from the one Gauge to tlie other shall take 
place, whether it shall take place upon the eastern or 
western frontiers of Wurtemberg. The railways are not 
sufficiently advanced, and the que.stion still remains open ; 
but I think the probability is, that, taking all circimistances 
into consideration, they will ultimately adopt the 4 feet 8^ 
inch Gauge throughout Wiirteraberg. 
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766. What is the relative proportion between the Baden 

and the Bavarian railways in length ? 

At present the eastern railways are the longest, if you 
take the Bavarian railways in connexion with the railways 
in Saxony and the railways in Austria, which will extend 
to Augsburg, Munich, and Vienna, on the one side, and 
to Munich, Dresden, Leipsic, Berlin, and Hamburg, on 
the other. Making a large preponderance in favour of 
the Narrow Gauge* 

On a great number of lines preparing, and in several 
lines passed this session of Parliament, (for instance, the 
railway from Blackburn to Bolton, on which I shall have 
to introduce gradients of 1 in 70,) I must introduce the 
Narrow Gauge, because it is connected witli the Bolton 
and Manchester Railway. Then I am preparing nearly 
100 miles of railway in connexion with the Blackburn 
line, running into \\estmoreland and beyond; and then 
again, in England, I am preparing a vast number of rail- 
ways in the interior of the country, in Nottinghamshire 
and Lincolnshire, and Leieestershire, all of which must 
be upon the Narrow Gauge, 

Although my impression is in favour of a broader 
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Gauge than 4 feet 8i inches, still, where so raany lines 
hira necessarily to be connected together, the circum- 
ttMiees I have explained have hitherto prevailed. Where 
llNfe b a new country, such as Ireland, which has hitherta 
gol but a short distance of railways, the case is different, 
aod the Gauge can be increased* 

T69, After the experience you have had, it appears frora 
what you have said, that you are still of opinion 
that a 6 feet Gauge is the best ? 
I am, but that is a very different question from whether 

an alteration should take place to that Gauge; but I still 

prefer the 6 feet Gauge, 

770. Will you be so good as to assign your reasons ? 

Although the improvements in machinery and the 
improvements in the construction of locomotives have 
enabled a great deal of the first difBculties to be over- 
CiHue, namely, from tlie want of room ; still, looking at 
ih© improvements that are taking place, 1 think we do 
not gol the full benefit of them, from our being still 
nv^trictcHl within the Gauge of 4 feet 8| inches, that is, 
ihal having a 6 feet Gauge to work upon, and applying 
tj^ $iiuie degree of improvement, we should have a much 
iMtMHT machine* Then again 1 think, with respect to 
lilt 6 ft*et Gauge, you might be able to have the 
mlwutage of having a larger body of carriage within 
Um wl^i ^f a still larger body by letting the carriage 
Imm^ over the axle. Each of those are of themselves 
•f CINMilt'rable importance ; but I think also that there 
ll 9Mtaiuly theoretically more stability in the wide 
QlMM»e than in tlie narrow one. I do not wish to push 
llnl loo for, but there is a certain amount of advantage 
In )| nMch, I think, weighs very greatly in leading me to 
M^4W iU ^m' would not weigh siifficienily to iiiduce 
m0 li cA0ll^<?* I ^^ quite free to admit that vast 
iMMMfVMilt has taken place since the Narrow Gauge 
VK«^^ ilrtr\Hlwceil, and a great number of those objections, 
«ik^^ wfetod very strongly in the first instance, from 
^^\\\ \\f room tur the machinery, have been overcome 
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771- Will you have the goodness to furnish the Com- 
missioners with your reasons at large for having 
preferred the 6 feet Gauge at ao early period. Do 
those reasons lead you to wish a still wider Gauge 
than 6 feet ? 

No, I do not mean within an inch or two; but in R^on^for 
fixing upon 6 feet, I was led to it from a variety of cal- o fl^ar^e. 
culationS) that I should be able to get certain additional 
space for the engine and machinery and space for the 
carriages. It is a long time ago since I entered into 
this discussion^ and therefore I must refer to my notes ; 
but my general impressions led me to the conviction 
that we should have a larger Gauge than 4 feet 8^ 
inches, and I thought that in fixing 6 feet, I was going 
as wide as would be consistent, with a regard to the 
extra expense that would necessarily be incurred by it. 

772. In the statement which you propose to deliver in, 
will you be so good as to include an account of the extra 

expense? 

Tliat depends upon circumstances. The impression 

I had in my mind was, that the expense of the carriages 
would be very nearly in proportion to the squares of the 
Gauges, 

773, But you would have more accommodation with the 
Broad Gauge? 

Of course more accommodation; but I am speaking 
of the cost of the carriage frame : 1 think 1 made it out 
that it would increase as the scjuares of the Gauges; but 
of course you would have a certain additional amount of 
accommodation. One great advatitage of a large carriage 
is, which applies particularly to this Broad Gauge, that 
with properly constructed carriages you get less gross 
weight ill proportion to tlie net weight. I do not know 
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**vigSll^!** whether tijat has been realized in practice, but I think it 

ought to be so, and that it miglit be so. 



Ec onomy of 
UTorkii^, 



778. With respect to the economy of working of the 
Great Western^ I can only judge of that from the public 
reports ; and the last time I had occasion to investigate 
thein, I found that the expense of working per mile per 
train, on the Great Western and the London and Bir- 
ingham, was as near as possible the same. 

779- The trains being equal in load ? 

I assumed that to be the case ; I had no reason of 
knowing it. 
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778. As regards increase of speed, I do not think 
that upon that alone the Great Western have an advan- 
tage, I think the trains travel very fast upon the Great 
Western, but I think much more is due to the gradients, 
which are very flat generally Ijpon that line, than to the 
Gauge, 

780, With respect to safety, as far as it is connected 
with steadiness, I am quite satisfied that, at very high 

velocities, the trains travel more steadily on the Great 
Western than on the London and Birmingham. 

788, Are you of opinion that the longitudinal sleeper 

gives a facility of travelling at high velocities, more 

than the transverse sleeper ? 

I never considered it in that point of view; but I 
should think not, I should observe, with respect to the 
longitudinal sleeper, that my mind has of late been 
ratlier shaken. 



782. If you had a length of line of 10 miles nearly 
level on the London and Birmingham^ and 10 miles 
nearly level on the (ireat Western, do you think 
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there would be the same advantage on the Great 

Western ? 

I do. I am quite satisfied that at the high rates of 
velocity it is steadier. Of course, large allowances roust 
be made for the movement over those places where the 
road is out of order, and for such places where it is in 
good order ; but, taking all that into consideration, I think 
the Broad Gauge has the advantage of steadiness. I do 
not mean to say that that atone would justify the 7 feet 
Gauge; but, answering the question in the abstract, I 
am quite satisfied there is greater steadiness of motion at 
high velocities. I have travelled very often down the 
London and Birmingham^ by the express trains, and the 
oscillating motion and the want of steadiness are decid- 
edly greater than on the Great Western. 

80 K With respect to the question of altering the lines UnifmnitF* 
for the Gauges, there would be inconvenience for the 
time, but it could be done. 



809. With less than 30 feet breadth of road, would 
there be room for a man to be in safety ? 

There would not; it is 6 feet between the rail, and nmt with !«•] 

therefore half G feet to the other side : therefore it is **'^":,^ ^^ , 

, . Ill breadth of road 

twice SIX and twice seven, and then as much more as there would not 
you can let a man squeeze up against the wall ; but it ^aQ"^'^fet^* 
would be better that there should be recesses built in the 

tunnels- 

810. But the workman might not be near a recess when 
the trains were coming ? 

Of course, he might squeeze up tight ; but for tools 
and other things a recess in the tunnel is very conve- 
nient. 



811. Have you at all considered upon the question of Br^ak of 
the break of Gauge, the inconvenience it is likely to '^*' 
entail on the traffic? 
YeS| I have considered that a great deal, but I cannot 
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Aiir «^w there is much work to 

^ o X* a large force on one train 

V. Ti^ '^^^ ^ The trains do not come at 

" ^^^ • • ^'^'^'^iitf Iff » succession as regards the 

>*^ '*'''^\ g^sifes as regards Rugby, and as 

* ^^^' ^ ^ same amount of traffic would 

^e*^ ^^"^^ ^ -JOPS *^ Rugby; otherwise, why 
_* .^^^' . " rij^i^ is no intermediate town of 
. .^,cr '^ ^,^ ,vine to Oxford. Of whatever 
-'«>^^'^' •'^iJlaDii Counties and the London 
'^'^ ^'^ ^ Railwa* al Bugb^ nearly the whole 
^ qjrafiflsP*'" , .;^ K Tery little to stop inter- 
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817. Do vou not think a great deal of that coal would Mr. charia 
be dropped between Rugby and Oxford ? 

Not much. 

818. Is it not for the supply of that country ? 

It is a country very thinly peopled ; Banbury is the 
only town I think of any note 

819. If you were a coal- owner, and filled a train with coal 
north of Rugby, should you not rather be desirous 
that bulk should not be broken, or any transfer take 
place, till it arrived at its destination at Oxford ? 

I think as regards bulk being broken, that is quite out Oppowdto 
of the question ; the bulk must not be broken ; the coal *>'«*'»» *>»^^- 
must not be disturbed ; but of course the boxes will 
have to be lifted, and if the expense of that did not fall 
on the coal -owner I think it would be a matter of in- 
difference. 

820. Must it not fall on the public ? 

Supposing there be a competition for coal or traffic, 
it would fall on the Railway Company ; but the expense 
of it, carried on systematically and properly, is so small 
that it may be quite put on one side. 

821. How would you propose to make the transfer; do 
you propose a system of boxes ? 

Yes ; or a Narrow Gauge waggon run on to the Broad soggetts iwm 
Gauge truck, or in any other way. Experience after a ^If^^' 
little trial would soon determine that. tmckt. 

822. What would be added to the gross weight by 
running the Narrow Gauge waggon on the Broad 
Gauge truck ? 

It would add to the gross weight the weight of the 
Broad Gauge truck. 
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\S^ 823. Which would be how much? 



One Broad Perhaps 30 cwt., or from that to two tons ; it would 

wo^ hold two depend on the size. One Broad Gauge truck* might be 
narrow wag- y^j-y conveniently arranged to hold two Narrow Gauge 
^°** waggons. 

824. (To Mr. M'Connell) What is the weight of a 
Broad Gauge platform truck ? 
About 3 tons 5 cwt. 

JISi« ^o't 825. (To Mr. Vignoles.) That would add considerably 

dSS^^ht *^ ^^® ^^^^ weight ? 

Yes; that is for the consideration of the Railway 
Company who carry it ; they cannot charge the public 
anything for that. 

* See Mr. Stephenson^s eyidence on Break of Gauge, p. 104. 
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IsAMBARD Kingdom Bhunel, Engineer of tlie Great 
Western Railway, and Inventor of the 7 feet or 
Broad Gauge, 

3918, Had you, before you took the management of ni«toryof 
the Great Western Railway, any employment id ***"*«** 
railway matters ? 
No. 

393 J. Having seen the working of other railways, and 
of the Great Western since its entire opening, are 
you inclined to think it was an injudicious ar- 
rangement to alter the Gauge to 7 feet, or that a 
less difference would have been better ? 

To answer that, as I will endeavour to do, with 
candour, I incur the risk, I am afraid, of being 
accused of adopting wild notions ; I should rather it 
be above than under 7 feet now if I had to reconstruct 
the lines. 



3978. You were Engineer of the Taff Vale ? Yes.— 
Did you decide the Gauge of that line? Yes. 
— What induced you to depart from your more 
general system in that particular instance ? 

One of the reasons was one which would not influ- TaffVttieinid 
ence me now. At that time I assumed tliat the eflect T *"" ^''T'' 

i* 111 1 • di* 1 »-»aiigfj unutT 

of curves was such that the radius of the curve might th<^mut^km 
be measured in units of the Gauge, then 1 expected to GauVX-'T,^ 
have to lay out that line witii a succession of curves of »«ii»e<i fnr»iuirp 
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Mr. f. K, small radius, which is the case as the line is laid out ; 
— — I — and I assumed that the Narrow GauM was better than 



the Wide Gauge as regards curves. 

398J. Is it optional with you to fix the Gauge ut 
lines projected m Ireland of which y*iu are the 
Engineer? 

oi^MtitoiD- 1 have understood that it is a question which has 
gI^iJ^^** been pretty nearly decided by higher authorities, and 
that it is to be 6 feel 3 inches. 1 do not myself see 
much use in the four or five additional inches. 

3986, You are the Engineer of some Foreign Rail- 
ways ? 

Yes ; the railway making from Genoa to Turin, 
under the Sardinian Government. 

3990 Is the question of Gauge an open question 
there ? 

Yes ; except as far as 1 may have decided it. 



3091 How is it decided for that particular line ? 



£ narrow 



ff^f I recommended 4 feet 8i inches. 

SanliniaJi 

3992, Is there any reason which induced you to give 
that recommendation ? 

The reason that led me to adopt it was, that I did 
nut think that either the quantities or the speeds likely 
to be demandtd (or many years to come in that country, 
required the same principle to be carried out, that I 
thought was required here, and I thought it very im- 
portant that they should secure the good will of certain 
other interests which would lead into and out of this 
railway; as a question of policy as much as of engi- 
To^ecnre neeriug I advised them to adopt that Gauge; I thought 
aniformky jt was wisc to Conciliate the interests of the Milan and 
TdloifiT^Tilc*. Padua Railway, and others which are likely to be con- 
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nected with us. The»Milan and Venice is being con- Mr. i. k, 

8tructed» and the part between Padua and Venice is "*°^ , 

open. We hope to join at Milan, but there is a short 
space of Austrian territory between Milan and the 
Sardinian frontier, and I thought it likely that the con- 
nection between the two railways would be facilitated 
by our offering to adopt the same Gauge. If there was 
no reason whatever for fixing the Gauge at the smaller 
width, connected with other railways or other interest. 
I think that, in all probability, I should have adopted 
a wider Gauge. 

3997. In the railway which you contemplate making 
to Portdynllaen from Oxford, do you contem- 
plate using the Broad Gauge ? 

Yes. 

4003. Do you think the traffic of that place would 
equal the traffic of the Italian line ? 

Yes, upon a considerable portion of the Italian line ™i!lh*t^c 
there will be a good deal oi goods traffic. Genoa is would equal 
a large importing and exporting place, with a very po- {JSJiSTiiBe. 
pulous district round it. 

4005. looking at the whole question, are you of 
opinion that you have in the main realized the 
objects you had in view in the adoption of the 
wider Gauge ? 

Yes, I think so. 



4029. It has been represented that serious impediments Break of 

to the internal traffic of the country are likely to ^**^' 

arise from the break of Gauge that will occur ia 
A a2 
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railway caromunications from want of uniformily ; 
— will you be so good as to state whether you 
think that any serious inconveniences are likely to 
arise from the break of Gauge ? 

1 think some inconvenience will occur. The amount 
of it wmII depend very much upon the particular line 
of country upon which the change takes place, and 
upon the iiiterests of the parties on either side either 
to increase or diminish the amount of that inconvenience* 
I tliink that if the change took place across the country, 
so as to separate London from the north, that would be 
a case of the greatest interruption, and would of course 
produce a good deal of inconvenience. If that change 
took place as between one portion of England and the 
other, leaving London open to both, the inconvenience 
would be small ; and that, if it is the interest of the 
parties on both sides of the neutral country (if there 
is one between the two) to effect a transit through it, I 
believe that it will be very small indeed. It will be 
diminished even with the extension of the railway sys- 
tem ; because if such a network of railways as has been 
referred to over England is made, I think it will be 
impossible that the passenger carriages can be running 
in all directions over that network without changing, 
and I do not think it would be for the advantage of the 
public that they should- I think the spirit of emula- 
lion and competition kept up between different great 
railway interests^ both as regards the comfort and the 
construction of the carriages, and the times and mode 
of travelling, will do much more good to the public 
than that uniformity of system which has been so 
much talked i>f the last two or three years; and I be- 
lieve that, as the number of railways extend over the 
country, it will become more and more impossible to 
^^ud individual passengers by separate carriages to the 
\ -^ place of their destination, and that a change of 
i^cH must, in a great many cases, take place ; and 
H ihal chuuKc takes place over a general line of country, 
it v^dl gnidually influence the mode of travelling 
lhi\»u^hvml nil the directions in which lines may be 
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caniedj and will then, I thinks araount to a very ^'^*/' f ' 

trifling inconvenience. As regards goods, it is of ^^J^^^^ 

course a mere question of money ; and if there is a 
considerable stream of goods on one line, and it is the th© tmnsfer of 
interest of two parties meeting at a certain point to qaeaiionoC 
interchange those goods, 1 believe the inconvenience "^^^^^y- 
and expense will be so trifling that it is hardly worth 
consideration, if there are other important considera- 
tions in the question of the change of Gauge, 

4030, You are of opinion that it would be a great 
public inconvenience to have a change of Gauge 
at Rugby for passengers going northwards from 
London, or coming southwards to Londtm? 

Yes ; I think it would be exceedingly to be desired niinks there 
that all the mass of passengers going from London clmlll^for"^ 
northwards, should be able to go on without changing at «'»rtiieru pm- 
Rugby, where there can be, in all probability, no great Rug^y/ 
reason for their changing, if they are going northwards 
upon the same line, 

403 L But you do not think that the same amount of in- 
convenience would be felt by the public in the 
change of Gauge at Rugby by persons coming from 
the North going to Oxford? 

No ; or for persons coming from Oxford and going to 
the North ; for this reason, that the persons going to 
Oxford would consist of persons coming from several 
different lines to Rugby ; and I believe that, as the 
number of railways extends^ it will be quite impossible 
to send carriages from each line on to the uniting line, 
to be severed again perhaps into two or three a little 
further off. The amount of stock required for such a 
tiling would be too enormous, as the railway system 
extends. 

4032. Will not the amount of stock for passenger tra- 
velling from the North to Oxford be almost equally 
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increased by having a double set of carriages^ ihe 
Narrow and Broad to meet at Rugby ? 

No. Provided the extent of the line be sufficient to 
get the fair work out of tliat stock» you diminish the 
amount of work that you get from your stock by 
attempting to extend it too fur into other districts. If 
the Broad Gauge system of railways, south of Uu{{by, 
has a sufficiently extensive line under work well to 
employ their carriages, it certainly will not beneHcially 
employ them to send tlieai sometimes from Rugby on 
towards one direction to sjuead off into other branches, 
sometimes into other directions, where they may not 
have immediately a return traffic to the south. The 
extent of railways even tliat the Great Western Com- 
pany have at present, is quite enough to employ to the 
utmost the slock that we have or that we want, and it 
need never be an hour idle ; and therefore it cannot 
diminish the proporliou of stock required to extend 
them to others, and I believe it would increase them. 
If we have a train running from Oxlbrd to Rugby to 
meet trains running to the north, if that is a part of the 
system which beneficially employs their slock, there is 
no advantage in sending the carriages beyond that 
point* I think there is a limit which many Companies 
are fast passing of the beneficial employment of stock 
by attempting to branch into too many» 



4033. Does not the system of the clearing-house meet 
the difficulty of the carriages of one Company 
running over the Irne of another ? 

It cannot meet the difficulty of a carriage arriving at 
a small station and having nothing to bring back. The 
clearing-house system, which has grown into such ex- 
traordinary reputation by the discussions of last ses- 
sion, is simply a business-like way of ascertaining 
wheit; carriage! ^.|^^,,g ^j^g carriages are, the amount of stock that has 
run unon ditiferent lines, and balancing accounts as to 
that, out it does not at all render the sy.>tcm an econo- 
mical one. If you have tw6 or three trains coming to 
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Rugby with passengers from different districts and if ^^^-^J^- 

the system is to be to send iliose separate carriages on, LJ — 

whether Narrow orWideGauge^ you will require more 
stock than it you ask the passengers to step out from orhi^ad*^r^ 
that carriage into another, and pack them off in pro- ciianginir car- 
portion to the demand; and as railways increase in I^fa^,u.2kl"^ 
number I believe that must be the necessary conse- 
quence, and that passengers will be forwarded less fre- 
quently in the original carriages than they can be and 
are now, when there are fewer railways. 

4034. On the Great Western Railway you change 
your second-class passengers at one of your sta- 
tions always ? 

Yes; on the Oxford branch, on the express trains, 
we change all the passengers. On our other trains we g^^.^,,^^ ^,^ 
generally change all the second-class at Didcot, going p«5«ciigtm 
to Oxford. And that is with our own stock, and for dIS'** 
no reason but economy in working tjje stock. At 
Swindon we do the same as at Didcot : with o!»r 
express trains we change all the passengers. With 
our ordinary trains, w^e change the second class, and 
some of the first class, if there are too many for one 
carriage; and that is with our own stock, and with 
every desire to accommodate the public, and to do the 
beat. 



4042. Supposing a Break of Gauge to take place at Remediea. 
Rugby, how would you propose to arrange for 
your passengers and goods generally ? 

Passengers, I suppose, would be treated in the same 
way that w^e now treat them at Didcot, which would 
then become a less important station, and would no 
longer be, I suppose, an exchange place ; the trains 
and carriages would run direclly from London, through 
Didcot, to Oxford and Rugby: the change would take 
place at Rugby» just as it does now at Didcot. 

4048. Ha\ing dealt with the passengers, and having 
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had now some considerable time to think of the 

question of goods, since it was brought forward in 

the last Session of Parliament* have you made up 

your mind at all as to the mode in which you 

would arrange respecting them ? 

No, because it must de})end upon what the other 
companies choose tu do ou the other side. If they do 
not afford assistance, I will not say if they throw 
impediments in the way, but if they do not afford 
assistance to exchange, the mode must be differeot 
from what it would be if they did. 

4050. It would involve, I suppose, a detention of four 

or five hours, at least by the goods trains ? 

Oh dear, no; I think nothing of that kind; even 
two or three hours' detention would not necessarily, 
nor would it probably, be an increase of two or three 
hours upon the time occupied between a northern 
town and a southern town, because from Rugby the 
goods will consist of goods coming from more than one 
place and by more than one railway. There are mauy 
who can speak more correctly upon these points than 
I can ; but I know the fact, that when a train comes 
in from Exeter to Bristol, there is a considerable delay 
from various causes, and pending that delay there is 
the trans-shipping and repacking of goods going on in 
our own goods shed, in our own goods train, before it 
is forwarded towards London. Goods are picked 
up at the various places between Exeter and Bristol> 
and then have to be delivered at the various places 
between Bristol and London, and it is not at all an 
inconvenient thing half way to re-stow many of those 
goods. 

4051. Supposing that the system of unloading should 
not be adopted, to which of the other systems 
should you give the preference ? 

It would depend entirely upon the extent of the 
trade, and upon the nature of that trade. If there 
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were large quantities of goods in bulk, I think the 
trans-shipping of the body of the waggon would be a 
very convenient way of doing it ; if there were fre- j^^'JbSd*^^ 
quently waggons with various goods, and no assistance and narrow 
whatever atibrded to us by the other companies, and ^i^d^tmck. 
assuming then that we did not unpack, I think taking 
waggon and all would be one way that we should 
adopt. 

4052, Upon another truck? 
Upon another truck. 

4054, Are you inclined to think that the introduction 
of another pair of rails, or another rail to diminish 
the Gauge, would be a less objectionable mode 
on the whole ? 

No ; I should say that on that line it w^ould be more 

objectionable. I do not think the object to be attained 
is sufficiently great there to make that the most eco- 
nomical way of doing it. 

4058, If the loose box system were introduced for u,oBeboxe^ 
coals, would it not require the alteration of every ^urrlfthTJu" 
coal-waggon now in use ? e^r^^mL. 

Oh dear, no. 



4060. If evidence has positively been given by 
gentlemen connected with that line that, from their 
knowledge of their existing stock, they must alter all 
their stock, whatever my opinion may be, of course it 
can only appear as a contradiction of a statement of 
facts, but I cannot conceive that, in the case of a trade 
which does not now exist, for the trade in coals from 
Rugby to Oxford does not exist, and the quantity of 
coals wliicli is sent to Oxford is at present to my know- 
ledge very small compared with that which I believe 
would be sent if a railway existed between Rugby and 
Oxford ; knowing all that, and lookmg forward to the 
general extension of traffic in coals, or any other com- 
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modities, when you open a new line, I feel perfectly 
convinced in my own mind, that if we throw open the 
whole of Oxford, Reading, and all other districts between 
Oxford and. Rugby, to the coal-fields which are now 
worked on those other lines, they must have new wag- 
gons to meet the demand. 

4072. Suppose the railway system to be extended, so 
as to include a far greater number of small towns 
than it does at present, would not the Narrow 
Gauge have an advantage over the Broad Gauge ? 

I do not see that it would have any advantage ; the 
difference between the two might be less great, but I 
do not know what advantage the Narrow Gauge has 
under any circumstances over the Broad. 

4073. Would it not be practicable, for instance, to 
start single carriages from small towns constructed 
on the Narrow Gauge, whereas such carriages 
would be totally useless on the Broad Gauge size ? 

K\|w«M^«r No; the proportion is as three to four. Now an 

^^1^,,^ enjrino of a given power on the Broad Gauge is not 



^_^ practically more expensive than on the Na^rrow ; the 

J2SrS*^ difference is too trifling to be worth mentionmg. The 
\iMw> ^;^^t of a carriage on the Wide Gauge is not more 

eX|HM)sive than on the Narrow, therefore it would only 
i>e» that if the same length of carriage were used in the 
owe case as in the other, you would be having a carriage 
c^rt^inly capable of holding four people instead of one 
i-^I^Me'of holding three. 

40Tr. U \s understood that many of the Broad Gauge 
ttiU^k* which pick up loads at the small stations 
hM^ \\\<' Uristol and Gloucester Railway are not 
!t^l'H^v<^ ^Alf tilled ; are you aware whether that is 

\ tiHiV s?\\ ^'i ^^^<VV be ; in fact, if it is so stated, I 
^^<^unoi,oi ivtii>j'\ ^ViJxe un opinion to put in comparison 
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with the statement of those who actually conduct the Mr. kk. 
traffic. ■ ""^' . 



4078. Of course^ in a case like that, there is an actual 
loss from the conveyance of a heavier carriage upon 
the Broad Gauge ? 

Assuming, of course, that there is a quantity of goods 
which is not sufficient either for a Broad or for a Narrow 
Gauge waggon, if you put that into a Wide Gauge 
waggon there is some proportionate loss in weight. 
The amount of loss is very small, because the Broad 
Gauge waggons are not proportionately heavier than 
the Narrow in proportion to their width, all other 
things remaining the same. 

4099. In what way would you propose to do it, sup- 
pose it were to be done by a single line of addi- 
tional metal ? 
There are two ways, of course; either to put two s««no*i«- 
complete additional rails, which is the best job of the dmi^f^ue 
two, or to put only one additional rail. With one J|!J^^|^ 
additional rail, and the ordinary mode of laying rails 
upon cross-sldepers, there is no difficulty at all in it. 
The difficulty is a little increased by the longitudinal 
timber system, but the two timbers, at two feet apart 
from centre to centre bolted together, do not offer any 
material difficulty of construction, and I do not see any 
difficulty in constructing a line with a five feet and a 
seven feet Gauge. 

4 1 07. Supposing a double line of metal was laid within 
the Broad Gauge, should you contemplate the 
running of carriages at different Gauges inter- 
mixed in the same train ? 

No ; but if it were necessary it could be done very 
easily. 

4108. You see no particular objection to it? 

No ; I do not myself think that it would be done, 
but I do not see any difficulty in it. 
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40S4. If I were projecting a line from London north- 
wards, running through the districts which are now 
fed by other railways, and depending therefore for my 
Hupply upon the traffic brought from those other rail- 
ways, and assuming, of course, that the length of the 
line was not enormously great compared with the length 
of those which fed me, and the distance from London 
of those which fed me, I should not think of proposing 
a different Gauge. 

4085. Does not the same thing apply to a railway 
running northwards from Oxford ? 
No ; for this reason* that it is in connection also with 
Broad Gauge lines southwards, and it then becomes a 
balance both of the convenience or inconvenience of 
the Gauge, and of the interest of those who are work- 
ing the line as to whether it had better be in connexion 
with the southern line or Broad Gauge line, or with 
the other. And also allow me to observe that the cir- 
cumstances are totally different of a line running north- 
wards from London and a line running northwards 
from Reading we will say- A Hue running northwards 
from Reading to Rugby goes to Rugby, there expressly 
at one single point to collect the traffic of several lines, 
and to bring it down to distribute it along another line 
of railway, and 1 believe, as 1 said befuie, that prac- 
tically there must be an exchange of passengers taking 
place at those points, whether the Gauge be the same 
or not ; whereas, in the case of a railway going from 
London to the nonli, where everything is concentrat- 
ing at one point, and where the traffic into each of the 
principal divisions would do doubt be very great, so as 
to be running specific trains, the mode of working it 
would be very different. 

4019. In the event of the general adoption of the 

Atmospheric principle, would there be any reason 

for constructing it on the Broad Gauge rather than 

the Narrow ? 

Yes ; I think there would be all the same reasons, or 
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any new ones brought in. 



be Mr. I. K. 
Brunei. 



3898. I am perfectly convinced that the idea of Opinion on 
bringing alt the traffic from all the different lines into '*'^* 
one spot in London is a mistaken notion. The number 
of people who want to go directly through London is 
not large ; most people have some business in London. 
With respect to goods, I do not think you would find 
a load of goods in a month going directly on from 
Bristol to Brighton or from Bristol to Dover. 

4037. Do you think that any great public inconvenience 
would result from bringing the whole of the rail- 
ways of the kingdom into one uniform Gauge, 
I believe most firmly that the public advantage 
generally would be injured by it. There would be an 
advantage of course in similarity of Gatige, inasmuch 
as it would get over any difficulty experienced through Bti;er«* iim- 
changing from one Gauge to another, but, on the other fonnity would 
hand, I believe that a great deal of the progress that emSoiT^**'^ 
has been made in railways has arisen from the fair ^^T^"*^""' 
emulation which exists between the promoters either """ 
of two Gauges or of other varieties, and that the system^ 
of generalizing, whether the Gauge or anything else, 
would do harm rather than good. 



poQiefl. 



394 L I believe the fact is, that our embank- 
ments and cuttings are not wider than upon the 
London and Birmingham, But then, of course, they 
have the advantage of a greater width outside the rails 
than we have. Still the difference theoretically is not 
so great as it might at 6rst appear to be, because part 
of the difference in the case of the Great Western arises 
from the circumstance that I not only increased the 
Gauge of rails, but 1 increased the width of way which 
1 proposed each system of rail should occupy. Cer- 
tainly theoretically it ought to aflfect the thickness of 
the walls and abutments, but nobody would practically 
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make a dtffereDce io the abutments of a bridge whether 
it were 28 or 32. In a bridge over the railway the 
wing walls remain the same, and where tbe bridge 
carries the railway then the barrel of the bridge only 
beconu^s increased. In tunnels ike increojic is the most 
considerable qfanif of those separate works. 

3044* It may appear at first odd, but the fact is, 
tVi^t» taking turiace lor surface, our stations are less far 
^ame convenience, because the amount of surface 
covered by our carriages is rather less per passenger ; 
but assuming it the same, the length of our trains, and 
Ihtraliore the length of our platforms, which materially 
aff^ls the extent of station room« is less than it is with 
a narrower Gauge in about the proportion of 3 to 4 ; 
that is again u little reduced from our system of six- 
wheeled carriages ; bot that has nothing to do with the 
questioQ of Gauge, 

4008. The bad effect of a curve is aggravated only 
by the tongiludtual distance of the axles from eacn 
other. \^*heiher the wheels are five feet apart or seven 
feet makes no differetiee in the friction or resistance in 
guing round a curve ereti at high speeds. 

401 1 « Possibly the average amnuot of slip, if there 
is aiiy« is more in going round the curve of a ^Ide 
than a Narrow Gauge, 

4017. Have you practically dbcovered any practical 
iscoQTenience in curres from the width of Gauge ? 
None whatever. 

4060. Does not the Broad Gauge of oecessity involve 
a greater dead weight ! 

It involves some^ but a very trifling increase in dead 
weight* If you take a Narrow Gauge waggon, cut it 
in two in the middle, and widen it by putting tn a 
piece between, that w a{ggun will be perfectly fit to run 
upon the Broad Gauge. A Broad Gauge waggcMi will 
be proportioned^* '' -*^ter than a Narrow Gaoge waggon 
for ttie load it v 
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4089, I believe there is a diminished cost upon the ^^^;^' 

Great Western ; I do not know that it amounts to !— 

what 1 should call much, but I believe tliere is a 
diminished cost as compared with the principal Narrow 
Gauge lines. 

4091- Mr. Gooch has given us the relative locomotive 
cost for the goods tmins, on the Great Western 
,06, and upon the London and Birmingham *12 ? 
Then I should think there must be some circum- Thinks Mr, 
stances opemting to that result, quite independent of ^X^'B^me 
the circumstances of the construction of the two rail- mutake in cai- 
ways; " expenses is a very vague term — it may m- locomotife 
elude or exclude a great many things, and in compar- cost. 
ing one with another you must dive into the details and 
see what they are. 

4094. Your driving wheels are reduced in their diame- 
ter very considerably, are they not? 
No ; the original proposal on my part was 7 feet and uie> engine 
8 feet for passenger engines, and the result is, that 7 
feet may be considered as our diameter at present, 
with some of 6 feet, though 1 am not sure the result of 
our experience is not to bring it back nearly to the 7 
feet and 8 feet. Although I expressed some fear of the 
feasibility of constructing 10 feet wheels* I thought 
they were worth a trial. They were made, and it so 
happened that the three engines to which they were 
applied totally failed in other respects, and the whole 
engme was cast aside. Still, although the failure 
of the engine had nothing to do with the wheels, 
yet 1 should not attempt a 10 feet wheel now for an 
engine. 



from 6 feet to 
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3951. It must be admitted that GO miles an hour Speed, 
involves some increased danger over 40; but that 
increased danger is met by increased precautions, and 
I believe that, all things considered, the express trains 
are as safe as the others. 
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5327, The traffic upoo the Great Westernp as at 
pT^Qt worked, is very unequal, a large proportion 
being between Loodooand Sbagh, and London and 
Reading, and between Bath and Bristol, leaving the 
rest of the line compwatiTely very bare of traffic ; the 
consequence is, that it is very difficult to work the 
whole line as economically as it could be worked if the 
traffic were equal throughout the country, because 
many trains that run through from London to Bristol, 
when they pass the centre part of the line, are com- 
paratively empty. We caniiol, therefore, w^ork the 
whole line so economteally as the portion between 
London and ReaMliog, or ms another line which has an 
equal traffic thnNiglioiit. 

5329. Do you diminish the number of carriages at 
Reading and leave them behind in order to dimi- 
nish the weight ? 

Only occasionally. 

5330. So that you are carrying a great amount of use* 

less load ? 

Yes ; on the central part of our line we are working 
less advantageously than we otherwise should be 
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Mr. Seymour Clarke, Traffic Superintendent of part 
of the Great Western Line. 

3554. Have you at all considered the advantages or Opinions on 
disadvantages of the Broad Gauge as compared 

with the Narrow Gauge ? 
Yes, I have my own opinion about it; having been so Knowing how 
long connected with the Broad Gauge, and knowing prrfSTBroad** 
how things are done generally upon the Narrow Gauge, oangc. 
and examining calculations and drawing inferences from 
them, I am strongly impressed with an opinion — it may 
be a prejudiced one — in favour of the Broad Gauge. 

3555. Will you favour the Commissioners with your 
reasons for coming to that conclusion generally ? 

I think that in the Wide Gauge lines we have less 
wear and tear ; that we afford greater convenience to the 
public ; that we are able to get stronger carriages, m 
consequence of having so much more room ; to obtain 
greater speed with less cost, in consequence of the room 
that is given to the working parts of the engine ; and 
likewise, that we have greater safety. 



3556. Have you any reason to believe that the Narrow saHtj, 
Gauge lines are practically unsafe ? Onrrep, 

No ; I should say, practically, that they are safe. But 
then they do not do what the Broad Gauge line does: 
they do not travel at such a speed, and with such case 
and comfort ; and the wear and tear is certainly more on 
those lines than on ours, I am given to understand. 

B B 
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3559. Have any avils resumed from the carriages on 

other lines being lighter? 

In any accidents that have occurred* I have always 
heard of the carriages being much damaged ; but in that 
accident to the express train on the Great Western in 
which 1 was, the carriages suffered wonderfully little. 
General Pasley saw them as they stood after the acd- 
dent ; they travelled by themselves on their own wheels, 
and I attribute that entirely to the strength of the car- 
riages ; and I also attribute the comparatively little 
injury that was done to the passengers entirely to the 
strength and size of the carriages. I think if they had 
been smaller carriages, and less strongly constructed, 
and there had been less room inside them, people would 
have been killed instead of being merely hurt. 



357 7 • When you speak of increased base giving you 
increased safety, have you ever heard of any car- 
riages being thrown off on account of the base being 
narrow ? 

No ; but the carriages have great oscillating motiont 
which would have a great tendency to throw them off. 



3578. But it has not thrown them off? 

The carriages of the Eastern Counties were thrown off 
by the oscillating motion* 

3579- That was upon a new road ? 

The new road gave an oscillating motion ; but the 
Narrow Gauge line might be out of repair, and cause the 
same oscillating motion. 

Broad e^gtwB 3580. But your engines do get off the line sometimes ? 
nofnetiniCT, but Not trom that cause. 

not from tame 

caosc AH Nar- n 1 1 «• ** 

rowengiTifti. 3581. liut they do get on ? 
They get off at the points. 
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3592. The widtli of the Oancre ought tu decide and ^^^ ^' ^^"^"^ 
influence the width of cuttings? 

They must have room to spare on the Narrow Gauge 

lines. Our engines would travel perfectly well through 
the cuttings and tuunels of the Narrow Gauge lines. 
They have as much space between them as we have. 
Another line could be laid down at the outside. 

3593. Iff on a Narrow Gauge line, a certain space 
beyond the rails is necessary for safety, in your 
embankment you require a space equal to the 
diflerence between 4 feet 8.^ inches and 7 feet, in 
order to give the same amount of safety ? 

Yes; but we do not find that there is any want of 
safety with the width we have given. 

3594. Therp are certain northern lines where the edge 
of the embankment comes up nearly to the line; 
engineers generally, 1 believe, think that a defect, 
because if an engine gets off the line nothing can save 
it, Mr. Cubitt will tell you that he thinks it tends 
to the safety of passengers to have a considerable 
margin of the embankment beyond the rail ? 

Yes, doubtless it is; we have a margin. 

3595. If the same amount of margin is required in 
both cases, you must have an increased cost of 

construction ? 

No doubt in that case there must be an increased 
cost. 



3636, At Didcot and Swindon, is the luggage van car- 
ried on with the luggage of the second-class pas- 
sengers ? 

There is no difference made between the luggage of 

E 2 
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xr. 5. ^:^aru. the fiFst and second class passengers ; it is all put 
together. 

^^^^ 3637. So that, though the second-class passengers are 
transferred from one train to another at Didcot and 
Swindon, the luggage is not transferred ? 

The luggage is transferred at Didcot, and not at 
Swindon. At Didcot the branch is short to go to 
Oxford ; but there are a great variety of stations on the 
branch from Swindon. It goes to Cirencester and Glou- 
cester, &c. 

3638. At Didcot the luggage of the first and second 
class passengers is all transferred from vehicle to 
vehicle ? 

Yes, but not at Swindon. 

3639. How long a time does that occupy ? 
xodiftcoitTin It does not take longer than the time occupied in 
J|JJJ2?iSr" watering the engine and shifting the train. The trains 
h^y««rMOid* are broken at the junction; and, with regard to the 
ti!^Mw««- slnfting of the luggage, except on particular occasions, 
ymmi^muiM- when the men are going to Oxford, or when there is some 
'^^^ commemoration which takes people in shoals to Oxford, 

thort^ is no particular difficulty. 

3(U0 On those occasions do you take a separate luggage- 
van ? 
Yos ; we have as much as a luggage-van can take, 
when the men are going down. 

JUv4U So that on extraordinary occasions provision is 
nuulo for carrying the luggage through ? 

Yos without shifting at Didcot. 

3ii 44. And of course you look at the power of carrying 
the whole of the luggage through as an important 

liJi^c uSJJSi ii ^ ,^ matorinl advantage when there is such a large 



uroad gauge evidence. 



373 



3670* Have you at all considered the question of ihe ^ ^' ^' ^^^^* 
amount of inconvenience ihat tlie public will expe- 
rience from the break of Gauge taking place ? 

Yes, 1 have, I think the public will experience very 
little. The places where those junctions of the two 
Gauges would take place would be principal stations ; 
and at principal stations people are always very ready to rr* train stops 
get out, even if they have to change carriages. If the dlffictiTyTa^to 
train stops at a station, the dilliculty is to keep the people ^^'i> ^^'^^ i». 

4 . * *t I r r r not to get them 

ui, not to get them out. out, 

3671- This is a question applicable to luggage also, be- 
cause every individual takes some small article into 
the carriage, and, in having to shift, those small 
articles have to be shifted also? 

Yes, they have ; but small articles are so very easily 
shifted, that they do not present any difficulty. 

3672. A whole train of passengers to be moved is very 

different from the case of a few individuals ? 

Yes ; but we are used to shifting full trains of people, seoooddM 
At Swindon and Did cot the second class passengers are [^^J^^S^ 
all shifted invariably. Bwmtion. 



3673, Why do not you shift the first class passengers Fimt class 

, , IHiiseii^ers not 

there / sbirted^becaasf 

We do not shift them, because the public would like nouike the 



better, 1 dare say, the idea of not being shifted. 



3074. You give them the preference, in fact ? 

Yes ; but it is mere idea. At Swindon you find alf* 
the first class passengers get out to get their refreshment, 
and they could not tell wliethcr they were getting into 
the same carriage again or not. 

3G75* But if they knew that the carriage must be changed, 
they would be very careful not to go into a fresh 
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articles placed in the fresh carriage ? 

If you saw the way practically in wljich we do things, 
and the way that people do neglecf their luggage, you 
would not, I think, hold that out as an argument, 

3676. It is because they feel convinced you do not in- 
tend io touch the carriage ? 

I think, practically, we may know there will be trouble 
to us, but not to the passengers. 

3677 • Looking at the possibihty of the line being made 

between Oxford and Rugby, where do you think the 

public would suffer the least inconvenience from the 

break of Gauge taking place? 

pTpfina Ui^c Where there is a large station. It would make very 

SofGaiige. 'i^^le difference to the public where they were shifted'. 

Rugby is a large stoppmg station, and it would be no 

more inconvenient to thera^to shift the carriage at Rugby 

than it would at Didcot. 

3678. From managing the tratlic of the Great Western, 
should you be disposed to make passengers get out 
of their carriages and go into others, or should you 
be disposed to move the passenger and his carriage 

together ? 

I should be inclined to move the passengers, because 
it will come to that ; it will come to that even if the 
Gauge were the same. The railway system is so much 
increased, that carriages will never run all over England ; 
you will never find carriages going from alt those inter- 

, mediate junctions and places, from tlie North, from Scot- 
land to Southampton across those intermediate lines; 

•r even if the Gauge were the same, passengers would shift : 
at least that is my opinion ; it may be erroueous,* 

367 1)» You confine that remark to passenger carriages 
for the present ? 
The question put to me referred to passengers, 
* See Mr. Bnif tre&' £vidcil«E€» p. I55» 
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3680. TTien, assumiog that to be the system with regard Mr> s. ciarke. 
to passengers, what wouM be your proposition with 
regard to lu^age ; I mean to gaods ? 

I was going to answ^er the question as far as passengers' 
luggage was concerm?d- With regard to goods, I think 
the better plan would be to shift the load bodily^ not 
pieceraea!. 

3681. To Hft the carriage, tbe body from its wheels ? 
Yes. 

3682. And transfer that body and its load to other wheels 

on the other Gauge ? 

Yest either by shifting the carriage and the axles, or Pro()oaea to im 
by lifting tlie body frotn one carriage to another carriage ; wheals at' ^ 
but that is so much a thing that would be the result of ^*f* ^ 
practice, that we should find immediately which was the *"**' 
most beneficial mode, 

3683* Do you think that this would be a preferable 

system to having another rail laid down ? 

I think where it was practicable to do that it would be 
a better thing, with Inggage certainly (miscellaneous 
luggage), but I do not think there will be any real disad- 
vantages in shifting heavy loads of minerals, and things of 
that sort. With miscellaneous luggage I think it would 
be better, if it were not practicable to lift the body, to 
have another line. 



3684. Another rail you mean, not another line ? 
Another rail. 

3685. So as to work both Gauges upon the same line? 
That would give the Railway Companies the least 

trouble ; I do not think the public would feel it the least 
in the world ; I do not think it is a matter that woufd 
affect the public in the slightest* 

3686. Would it not ? 

It would not ; and I lliink it is a thing that has been 
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taken op very much, how the public would be affected ; 
I do not think the public would be affected* 

3687- That is the great question; the public keep the 

railways, and the railways are made for the public? 

Yes. As far as the public themselves are concerned, 
according as they shift their own persons they will be in- 
convenienced or not; but it vi'ould be the Railway Com- 
panies' porters who would be inconvenienced, if I may 
use tlie expression, in shifting the loads one way or the 
other. 

3688, It depends also in some degree upon the hour at 
whicli the traffic is proceeding ; because if the shift 
takes place in the night, and in the winter, it is a 

disagreeable operation ? 
That is going back to the first question ; but upon the 
second question, with regard to luggage 

3689. I talk of goods, not luggage ? 

What inconvenience could it be to the public* whether 
their goods were shifted or not ? 

3Gyo. It would thus affect the public, that coals might 
be broken, or things mislaid ? 

You will allow me to refer to the answer which I made 

to that ; that in the case of minerals and heavy things^ 
coals and iron, in fact the heavy things which are carried 
in large masses, I think certainly that experience would 
teach us^ for it comes to that, ttiat the better plan would 
be to lift the bodies from the carriage, to lift the carriage- 
bodies from one set of wheels to the other. 

3691. But 1 was endeavouring to ascertain your opinion 
whether you thought tliat system would be the best| 
or whether you would have another rail, bringing in 
the general convenience of the traveller, and also 
the convenience of the merchant with his goods ; 
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because, whatever operation is undergone, it involves Mr, s, ciarke ^ 
a certain degree of expense, and tliat degree of ex- 
pense will have to be borne by the consumer ; 
somehow or other the consumer is the sufferer? 

Or there would be less profit to the proprietors of the 
Company, 
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3692. They are more likely to put it the other way ? 
I really do not see it, 

3693. We find that in all other matters the consumer is 
the person who is the sufferer; and I should think 
that the railway proprietors are too good merchants 
to stand alone as an exception to the general rule ? 

I assure you that as a matter of convenience to any ^^^ Greftt 
part of the public, the expense that it would entail upon peTyTrc \n. 
our Company is not considered ;^if we find out anything (different to 
wrong, and we can in any way alter it, the expense is not ^^^^^^^^' 
looked at; the convenience to the public is the principal 
feature, I assure you, in the deliberations. 

3694. I have in all cases found it to be so, but this is a 

great commercial question, not as to the convenience 

of passengers alone? 

But a commercial Question carried on by these Com- 
panies, and you give tnem the benefit of that expression 
which has just fallen from yoo, certainly it would hold 
good in a general case when you have applied it in an 
individual one. 

3G95, It does not apply to your Company only? 
Oh, no, 

3696. I mean to say, the question of expense does not 
apply to your Company alone, because if it be 
necessary to have the shifting of carriages, it will 
involve upon every Company sending goods on a 
Broad Gauge line from a Narrow Gauge line, the 
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Mr. 8.ciitrk». necessity of the alteration of their carrying stock, 

I apprehend? 

In the present case we are obliged to argue witli 
respect to the Great Western as being the only Broad 
Gauge line; but as it is probable, [ suppose, that many 
more railways will be made with the Broad Gauge, the 
disproportion between the number of miles of Broad 
and Narrow Gauge will become so very much less. 

3697. Is it not the fact that the greater the number of 
Broad Gauge lines which may be interlaced with the 
Narrow Gauge lines, tlie greater will be the ex- 
pense incurred, because it will render some con- 
trivance to meet the difficulty a more universal 
necessity? 
TWnkiiii- Yes; but the disproportion of the number of miles of 

Oftugctinwwiii Wide and Nahrow Gauge will not be so great as it is 
dccrtaftethc ^q^ jf there is more Broad made, of course. 

pfoportion of • 

tlM eYil of 

Tiroiit. 3698. It will not diminish the evil, but extend it? 

No; but it would diminish the proportion of the evil, 
if it is an evil. 

3699* It makes it less an evil brought by your Company* 
clearly ? 
Yes. 

3700. Of course all the coal owners in the North who 

send coals to Oxford, will have to send them in 

boxes to be shifted at Rugby ? 
Yes. 

3701. And of course every carriage must be changed? 
If that plan were adopted, it would be. 

*702. I am very desiroQs of knowing, taking all these 
dificulties into consideration, whether you have 
sufficiently considered the subject to be enabled to 
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give a decided preference as regards expense, which Mf- S' ciafke> 

is the great subject after all, between an additional 

rail being laid down, and the change of the carrying 

stock ? 

Tlie difference of expense would be certainly more in ThinkB a thmi 

putting an additional rail, because the comparative cost ^\ T.^^^j^ 

of the two bodies for the one carriage would be very Ihiftiwg tK^ea. 
much less than the additional rail. 

8703. Are you giving that as an off-hand opinion, or as 

the result of calculation which you have gone into ? 

I think it is very evident. — I am merely answering your 
question as it occurs. 

3704. Are you giving that opinion from having pre- 
viously considered it, or does it strike you at the 
moment merely ? 

I have considered the matter a great deal, we have had 
the question so much before us ; 1 do not mean to say 
that that is a question which I expected to be asked ; but 
I have given it a good deal of consideration. Considering 
the whole thing as a system, I have considered the various 
bearings. 

3705. With your great experience on the line with which 

you are connected, I should like very much to have 

your more matured opinion upon the question of 

the comparative cost, because in some degree the 

question will hinge upon that ? 

The question of another hne is an engineering 
question ; the question of another body to a carriage, 
or two bodies to the same set of wheels, is a traffic 
question, 

3706. Which is yours ? 
Yes J so that I shall not be able to compare the two 

more than generally, 

3707. But you have had so much experience on the 
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Mr. 8. Clarke. Q^gat Westem line, that the cost of putting down 

another rail intermediately on your line you will have 

no difficulty in arriving at ? 

No doubt I could get at the cost of it by inquiring in 
the proper quarter, which will be of Mr. Brunei. 

Loose-boxsys- 3708. Have you at all seen anything of the loose-box 

system upon any line ? 

On our own line; on the lower parts, it works very 
well. 

3709. At what part of the line is that ? 
Below Bristol. 

3710. Can you mention the stations ? 

From Highbridge westwards. Highbridge is a depdt 
where loose boxes are used. 

3711. Are coals there put into loose boxes, or other 
goods ? 

Coals ; it only applies to coals. 

3712. They are carried where ? 

They are carried to Exeter and intermediate stations.* 

3713. By what machinery are they lifted up ? 

By cranes. It is in no sense a complete machinery ; 
it answers the purpose. 

3714. Therefore it is a slow operation; at present, it is 

one which does not require much speed ? 

Yes, it is a slow operation. It is in the carriage of 
coals for the supply of the west of England. 

3715. Why do you adopt the loose- box system there? 

It is not our plan, but that of a Company who work 
upon our line ; they did it for their convenience. 

* Sec Mr. DownV Evidence, p. 296. 
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'3716. Do they ever gel their boxes and their carriages ^r, s. cinrkr, 
separated by that system ? 
No. 



3717. They always go together ? 
Yes ; in fact it works extremely well.* 

37 18. But if coals came up from Staffordshire and the 

Midland Counties, or from Derbyshire for instance 

to Rugby, would the proprietor of the coals not lose 

his box and have an empty under-carriage left 

behind ? 

It would not be the system, of course ; but such a 
thing might occur. But a business of that sort would 
become a large business, and be under such control that 
it is not likely that it would occur as a matter of course 
that he would lose his boxes ; such a thing might occur. 

3719* I do not mean to say that he would lose them en- 
tirely ? 
But get them misplaced. 

3720. They would be separated the one from the other, 

and he would then find it necessary to have a double 

amount of stock ? 

No, I think not* Even going to trifling details, a 
great many people now are in the habit of sending their 
produce from their country-seats. Gentlemen, poultry- 
merchants, and others, are constantly in the habit of 
having their empty baskets sent down to be returned full 
of vegetables from their gardens, and so on. There is 
no practical inconvenience in it : boxes do not get lost, 
baskets do not get lost, and I do not see why coal-boxes 
should be lost or mislaid. 



Thinks the 
loo«e box »yi- 
tein workuwell. 



* Mr, Down, p. 206, states that this loose-box system has totidly failed, 

and been abandoned. 
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Below Bristol. 

3710. Can you mention the stations ? 

From Highbridge westwards. Highbridge is a depdt 
where loose boxes are used. 

3711. Are coals there put into loose boxes, or other 
goods ? 

Coals ; it only applies to coals. 

3712. They are carried where ? 

They are carried to Exeter and intermediate stations.* 

3713. By what machinery are they lifted up? 

By cranes. It is in no sense a complete machinery ; 
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one which does not require much speed ? 
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3716. Do they ever get their boxes and their carriages Mr. s. ciarke. 
separated by that system ? 

No. 

3717. They always go together ? ^^x V 
Yes ; in fact it works extremely well.* temworksweii. 

3718. But if coals came up from Staffordshire and the 

Midland Counties, or from Derbyshire for instance 

to Rugby, would the proprietor of the coals not lose 

his box and have an empty under-carriage left 

behind ? 

It would not be the system, of course ; but such a 
thing might occur. But a business of that sort would 
become a large business, and be under such control that 
it is not likely that it would occur as a matter of course 
that he would lose his boxes ; such a thing might occur. 

3719* I do not mean to say that he would lose them en- 
tirely ? 
But get them misplaced. 

3720. They would be separated the one from the other, 

and he would then find it necessary to have a double 

amount of stock ? 

No, I think not. Even going to trifling details, a 
great many people now are in the habit of sending their 
produce from their country-seats. Gentlemen, poultry- 
merchants, and others, are constantly in the habit of 
having their empty baskets sent down to be returned full 
of vegetables from their gardens, and so on. There is 
no practical inconvenience in it : boxes do not get lost, 
baskets do not get lost, and I do not see why coal-boxes 
should be lost or mislaid. 



* Mr. Down, p. 296, states that this loose-box system has totally failed, 
and been abandoned. 
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Mr. 8. Clarke. 3721. But they are beyond his control ; they go upon a 
different line ? 
Yes. 

3722. And upon a particular line, so that the under- 
carriage is left without any box to fit it ? 

I understand your question distinctly, and I answer 
without hesitation, that if it were the system that was 
adopted, there would be no kind of chance of any prac- 
tical difficulty occurring in that respect.* 



i^ected 3755. The Port Dynllaen will come in contact with 
no Narrow Gauge line ? 
No, that is a Broad Gauge district. 

3774. In looking at this project, it would appear that a 
person starting from Southampton would come upon 
the Broad Gauge at Dorchester, and at a short dis- 
tance beyond it come upon the Narrow Gauge 
again ? 

Where would he be going then, to Exeter ? 

3775. To Exeter, and on reaching Exeter, and wishing 
to go to Plymouth, he would have to go upon the 
Broad Gauge again ; so that he would have three 
different shifts in the journey ? 

I am not aware how that is ; I do not know what the 
plan intended is at all. 

3776. There is a statement laid before us, that it is the 

• See the evidence of Mr. Ellis and Mr. Stephenson on the loose-box 
system. 
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intention to make it a Narrow Gauge line, and we ^^ ^- ^^^^^* 

are aware that the Southampton and Dorchester is 

to be a Narrow Gauge line ; but you have a Broad 

Gauge line going from Dorchester to Bridport on 

which that passenger must travel ; he must be 

changed at Dorchester to the Wide Gauge, and he 

must be changed at a short distance from Bridport 

to the Narrow Gauge ? 

There is a Wide Gauge line projected, I think, from 
Dorchester to Bridport. 

3777- There is ; and he would have to change the Gauge 
at that line, and change again at Exeter. All those 
would be matters of great inconvenience to the 
public, would they not, four changes in one 
journey ? 
Yes ; without some good reason. 

3801. What have you in contemplatiou with regard to 

the mode of working your traffic at the Gloucester 

station, where the two Gauges come into contact ? 

We have no plan at present, because, although the 
two Companies work into the same yard, our station is 
so very incomplete that there is at present no system of 
interchange of goods there at all. We have no goods 
stations. Of course, w^e are working there on suflerance, 
in the station belonging to the Bristol and Birmingham 
Company. 



3798. Are you carriers upon your own hne? 
We are ; we carry for carriers too. 

3799. Who are the carriers generally employed ? 

AH those who work to the West of England, Chaplin 
and Home, Pickford, Parker, Honor, Alexander, 
Plater, Jennings, and Ford, and a variety of smaller 
ones. Budd I should have mentioned. 



MlseeUftiie* 
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Ifr* Daniel Gooch, Siiperintendeiit of Locorno- 
lives OD the Great Western Railway. 

3il<X Does the shifting of your passengers in any 
MMBure result from your system of placing pas- 
seogers in particular carriages, confining thera 
to particular carriages, rather than allowing 
IImih to spread themselves ove** the train 
generally ? 
No ; it results entirely from the wish of reducing 

llie weiirht of the train. Our trains are now sntti- 

ciciiily licuvy for the power, and anything we can 

state upon that weight is a gain to us. 

S4ftL We have engines that are running consuming 
only n, IH. I J* »rtd 2l>U*s. of coke a mile ; but they are 
niunin^ u|h*u the Cheltenham line, where the trains 
ait* not more thnu .W tons. That is a proof that the bad 
i^dieiits do nut lucrt^ase our expenses, provided we 
|mit« not ver> tieavy tmins to contend w ith ; but that 
te not the avertige of our total consumption, because 
souietimes ^e bum as niucli as three or four and forty. 
:artl to the length of the line. I have heard it 
I hy Mr, 8tc|»lienson that €x*onomy depends on 
Ae (eiigth of the line; but I think that if the line is 
lyi dU ^ulfiriently Uniij to enable the engine to make 
% kk trip* or ft uooil day's work» without very fre- 
^H^il stoppages ^ for instance, if you have a line 50 
■[lilt long the eni^ine can run out and in) any in- 
^mupe beyond that in no way reduces the expenses, 
W|^>iin»e tl»e expenses which are atiected by the length 
«f iNUne are very trifling. For instance, tlie re- 
HMin depend entirely upon the mileage of the 
ll^HC without refemiee to the length of the line. 
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The coke the some, and the cleaning tlie same, Mr. d> Gooch> 
The en gin em an and firemen's wages also depend 
upon the distance nin. 

340L We have heard here that the Narrow 
Gauge engines are being constructed as powerful 
and efficient as the Great Western, because they 
make the boilers 12, 14, and 15 feet long, and 
thereby get as iiiuch heating surface, as it is called, 
as we get upon the Great Western; that the fire- 
box is not the test ; that by this enormous increase 
of tube surface, which iu the White Horse of Kent 
is 17 times the fire-box surface compared with our 
7, they are getting what we are getting; and that 
table (iviiMess here produced a tabte) is to show that 
neither by calculation nor experiment is that borne 
out in the least. 

3422. You have given in a return the cost of re- 
pairs per mile, as 2'7 for the Broad Gauge and 
3'4C* for the Narrow, Does the diminislied cost 
upon the Broad Gauge result from the system, 
or from having introduced a greater number of 
new engines? 

From the system entirely* We have a smaller 
comparative number of engines now working our 
number of miles than any other railway in the 
country, and we have not had a new engine for the 
last three years. 

359G. It is the fact that we work the traffic at 
half the cost per ton of the Narrow Gauge lines. 



2267 



If passengers prefer travelling three abreast Conyentenoe of 
rather than four abreast, it would be a reason 
for the Narrow Gauge rather than the Broad 
Gauge ? 

I do not think the Narrow Gauge carriage is so Narrow c»r. 
easy as the Broad Gauge, because there is more ^^^b^ 
motion with the Narrow Gauge, o«ug€. 

€ c 
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Kr. D. Qooch . 2208- Is that inconveniently felt, if the road is in 
good order, and the carriage is in good order ? 

I have travelled very comfortably in a Narrow 
Gauge carriage ; but, if you take the average work- 
ing of the Broad Gauge trains and Narrow Gauge 
trains, I should say that there is more steadiness 
with the Broad Gauge. 

2271, I have often been in the Narrow Gauge 
carriages when I could not even read. 

2272. Has that never happened in the Broad Gatige 

carriages ? 

Yes; but I have travelled a good deal on the 
Narrow Gauge lines, both experinieutally and on 
business, and my own feeling has always been, that 
the Narrow Gauge is not so easy as the Broad 
Gauge. I have travelled on the Broad Gauge when 
it has been very rough. 

2273. I never heard a passenger complain of the 
inconvenience of silting four abreast, and 1 believe 
it is the cheapest way of carrying them ; that the 
more you put abreast the better, as far as the Com- 
pany is concerned. 



Break of 

Gftu^e and 
Remedies. 



Iioose "Bow. 
System. 

loose boxes 
for coals. 



3375. Having, from the time this inquiry com- 
menced, had full opportunity of considering the 
question, are you now of opinion that, if the 
Broad Gauge came up to Rugby, the loose- box 
system would answer for coals coming from 
Staffordshire or the midland counties, for Ox- 
ford ; or what other system would you in pre- 
ference recommend for the coal trade ? 
I should recommend the loose-box system ; I do 

not see any inconvenience tliat can attend it, 

3370. You see no inconvenience in the loose boxes 
of one Company running upon the frames and 
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carriages of another Company and leaving those Mr. d. G<»odt- 

frames and carriages behind ? 

I do not see that there is more difficulty in carry- 
ing out that system than in carrying out many of 
the systems that we have upon the present railways ; 
it is only necessary for a thing to be required, for it 
to be done. 

3387. Do any of those changes take place at night ? 
Yes ; with the second class passengers in the mail, 

3388. At Swindon? 

Yes, and at Didcot ; but if the thing was required 
to any extent, there would be no difficulty in making 
a narrow platform between the two trains, and let- 
ting the train which arrives draw up exactly opposite 
to the train that is to start, and letting the people 
walk out of one into the other. You may change a caoehmnge a 
train of half a mile long in a few minutes if the ^^l^i^^^^ 
traffic required it.* mmutct. 



2227. In your opinion, does the interval of 4 feet 8^ opinion 
inches between the rails aftbrd sufficient space ***'*^- 
for the machinery of a locomotive to work trains 

on a railway of that Gauge at the highest velocity 

that would be safe for the carriages and waggons 

on such a Gauge ? 

I think not ; you may get a powerful engine into 

such a Gauge, but it is so cramped that the wear and 

tear, and the difficulty of cleaning such an engine, 

would be objectionable. In my opinion, it would 

better, if you' wished to get a powerful engine on the 

Narrow Gauge, to put an outside cylinder. 

2228. Then your opinion is, that by adapting the 
construction of the engine to that Gauge, the 

• See Mr* Wyndlmm Harding's evidence, 

c c 2 
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width is ample to adniit of getting an engfine of 
sufficient power to work triiins with the 4 feet 
8^ inches Gauge at the highest velocity ? 

*>»••*• No, I think not; I tliink that the Narrow Gauge 

IS not dangerous at a much higlier velocity than that 
at which they run now, 1 think they might run ou 
the Narrow Gauge more quickly than they do if they 
had a powerful engine to do it. 

2229. Then is there sufficient widtli in the intervnl 
hetween the 4 feet 8^ inches to give you the 
power to go at the highest velocity that the 
Gauge adoiits of in other respects ? 

No, 1 think they might go at a much higher 
velocity than they do at present, if they had more 
power in the engine. 



T. 2-230. Suppose the Gauge of the carriages and wag* 

gons to remain at 4 feet 8^ inches, and it were 
expedient and convenient to have separate rails 
laid down for the locomotives, what width of 
Gauge would you recommend for the locomo- 
tives, so as to give the most convenient or ne- 
cessary amount of power for the traction of the 
load on the Narrow Gauge lines? 

I do not think we have any too much room on the 
Wide Gauge fur the power which we are requiring. 

2242. In the Great Western Railway, is advantage 

taken in the construction of carriages and 

waggons of the whole w idth of the Gauge ? 

Yes, I think it is. We do not overhang our 
weight more than we can avoid. 

Seven foet 2276. Then we come to the question of entjines, and 
emiYeiiieiit you think that a 7 feet Gauge i^ most conve- 
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oient, as giring yoa ihe greatest amount of m^'P-^«»» > 
power? 
Yes, I think so. 



2295. Will 3^ou state what is the speed of the various 
descriptions of passenger trains, including and 
excluding the time lost in stopping, and speci- 
fying in each case the load, as far as you can 
do so? 

On the Great Western the average trains, exclud- 
inj2^ the third class, and the quick, are timed to 2^ 
miles an hour, including stoppages. Of course they 
are frequently running at oO miles an hour ; 45 is 
probably their average running speed ; but that de- 
pends much upon the detentions : if they are long, 
they are obliged to run more quickly. We can, with 
120 tons, do 45 miles an hour. 

3302. Is it in contemplation to construct on the Gr«twa 
Great Western Railway, locomotives of greater ^'* 
power for the purpose of obtaining a still higher ^ 
velocity ? 
We are constructing engines of greater power, 
and they will be capable of going at a higher 
velocity. We can at present do 60 miles an hour 
with loads of 70 to 80 tons ; but the new engines are 
more powerful than that : and we expect to increase 
the weight of the trains rather than the speed with 
them. 

3307. What is the ordinary* weight of the goods 
train used on the Great Western and drawn by 
one engine? what is the maximum weight you 
give one engine to do ? 
We have a regulation by which, if there are more iw^ 
than 30 loaded waggons, we send two engines.*^" 
That is, if more than that start at Swindon, because 
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Mr.D. Goocb. there IS all that they are to pick up beyond that; 
but we have Imd brought into Paddington 84 
waggons with one engine. Our largest engines are 
capable of drawing from 500 to 600 tons from 
Swindon to London, 



gwcr «nd 341 K What is your average weight of passengers 

per train drawn by one engine, or the average 

number? 

I do not know^ it exactly. We have brought in as 
many as U> or 17 carriages, besides private carriages, 
well filled by passengers. 

3412. With one engine ? 

With cmecQ- With OHC engine* We have brought in passenger 
5!!l!j''r«.n trains frequently with 120 and 130 tons weioht with 

drawn pas«en* , 1 J i . i i i. i ^ i • 

ger train of OHC eogme. We did that very irequently durmg 
laotoDi. 1]^^ summer months. I have an account of some 
actual trains that were worked. One of our engines 
brought in 122 tons, a passenger train, and the 
speed upon that was 45 miles an hour, the highest 
speed attained. The way in which we got at the 
speed was this ; I was making experiments of the 
consumption of water and coke. 

3413. Was that at Ascot Races? 

No, it was an ordinary train. I ascertained the 
weight for the purpose of making experiments, and 
this happened to be one of the trams included in 
those experiments. Another of our engines brought 
106 tons in, and attained a speed of 47 miles an 
hour over part of the line. 

3662. Has any amount of speed been mentioned to 
any of the engine drivers as the speed which 
they shall not exceed? 

No ; I think not. I think any speed is considered 
safe that we have been enabled to reach. They 
have not been allowed to do it at times, or to make 
up time on certain parts of tlie line ; for instance, in 



read. 
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tlic box tunnel and on the Woottoii Bassctt incline, Mr, n> G<ioch« 
iwul two or tliree parts of the line the speed is 
limited, 

SG63. Have yoii any written histructions ? 
Printed instructions, 

3(Ki4. Which every engine driver is possessed of! 

He signs them before he enters the service, and 
has them explained to him. 

SViOik Can all your engine drivers read ? PnnU'd lo- 

No, tliey cannot all read ; there are one or two ^rventorXnii.? 
that cannot. Driven, but 

they cAQiiot dl 

2291. What is the speed of the goods trains, includ- 
ing stoppages, on each line, and tlie average 
load ? 

Our goods trains are timed to about 15 miles an 
Jiour, and tlie average load of our goods trains has 
been 312 tons in the last half year, 

2392« Are they drawn by one engine generally ? 

A train of that weight is, but we very often come 
in with a weight of 300 tons, and then we come in 
with two engines. 

2293. Never more than two ? 

No, never more. Two engines can draw more 
than 500 tons. 

2294. What is the speed of those engines while run- 
ning, excluding the time lost in stopping? 

They ought not to run more than 20 miles an hour, 
but that is not always adhered to. The speed is 
often 30 miles or 35 miles an hour. 20 miles an 
hour is tlie regulated speed ; but we cannot adhere 
to it with the delays that take place at the stations. 
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Charles Alexander Saunders, Secretary to the 
Great Western Railway Company. 

3847. Are you prepared to admit that there is any evil 
in there being two Gauges in this country, seeing 
that there are likely to be frequent junctions of 
railways of diflferent Gauges ? 

There is an inconvenience, but I cannot call it an eYil, 
where two Gauges meet. I believe that inconvenience 
to be comparatively very trifling indeed, if there is a 
disposition to obviate it on the part of those who are 
the managers of the traffic, where the two lines meet. 

3850. What inconvenience would your company ex- 
perience from Rugby to Oxford, if a Narrow Gauge 
line alone were made ? 

I apprehend we should be obliged to work two aepa- 
rale and distinct species of slock. We should be obliged 
to have a Narrow Gauge stock, as well as a Broad 
Gauge stock, and it would be attended with expense 
to us who have our Broad Gauge stock to work; 
then of course whatever inconvenience there may be 
attending the change of Gauge would be sustained by 
our Company. 

3854. Id the event of a double line being laid down, 
that is, both for Broad and Narrow Gauge, how 
should you be disposed to work it ? 

The Narrow Gauge line would be, I apprehend, for 
the purpose of bringing the Narrow Gauge waggons 
only upon the line. 

3855. And you would work the trains by Broad Gauge 
engines ? 

1 should think there is no doubt that that would be 
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the mode ia which we should work them, if forced to 
lay down a different rail. 



Mr, c A. 

Satindein. 



3856. By laying down a third rail, and not by layiDf^: »««^«di«*' 
down a double rail within the other two ? 

I think it would be by a third rail, but I doubt 
whether it would be very much used, and whether there 
would not be a more economical and better mode of 
meeting the cas«e without laying it down, than with the 
additional rail. 



3860. Must not an extra stock of loose boxes be 
created by a change of Gauge ? 

Not of necessity. Supposing that the parties who 
are interested in this trade over the line to Oxford are so 
averse to having loose boxes, or to having any other 
than their own system and their own waggons, we can 
take those w^aggons on to low waggons with rails laid 
upon them, so that instead of laying down Narrow Gauge 
rails the whole way for 50 miles, we can have those 
very trucks in one line with rails laid over them adapted 
for the waggons to run tipon, as if they were running 
upon the ground with Narrow Gauge rails. We can 
then have our power of traction applied to those, and 
carry tliem away, just as if they were passing over the 
rails themselves on the ground. 



If parties were 
averac to ]oo9e 
boxes, coal 
wagifori-H eoutd 
be cnrriud on 
oil other low 
waggon* with 
rails on them. 



3862. How do you propose to deal with the pas- 
sengers ? 

1 firmly believe that the passengers, upon the whole, Tbinu pMsen- 
would find it more convenient to change the carriage ^Sm^*^. 
than by any other way; there might be one or two trains nagct. 
in the course of the day in which if there were a consi- 
derable number of passengers passing from one parti- 
cular place to another particular line, carriages could be 
so planned that they might, in that case, be removed 
from their wheels, and bodily put on to another line, as 
they do in France with the diligences, if it were thought 
desirable. But you find at Rugby, for instance, ap- 
plying these questions to that case, that there are so 
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Where many 
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nieiiti more or 

algnifjr^ 



many lines there converging to and from different 
places, that the trains scarcely ever carry a number of 
carriages to go to all those various points ; and it would 
not be an economical way of doing it. For instance, 
passengers going from Oxford up to Rugby, would have 
there to be separated, even if there were no change of 
Gauge : some going to Derby, some going to York, 
some going to Birmingham, and some going along the 
Trent valley to Stafford, They could not have four or 
five different carriages for those passengers to be ac- 
commodated to each place. 

3871. With regard to merchandise, you would propose 
to adopt one or other of the systems which have 
been tried at Paddington, either by trans-shipment 
of the body, or by running them upon low trucks ? 

I think it would probably come to a transfer of the 
bodies, but the other plan is quite capable of being 
done. The transfer of the bodies is perfectly easy : it 
is done in France; you see several waggons brought 
in and lifted off their wheels at once, the whole 
waggon, just as it is, the axle and body, and put on to 
another truck. 

3872. If you adopt the loose box system for coals, 
would the person supplying the coal-boxes, at or 
near the collieries, be longer deprived of his boxes, 
by their being detaclied from the wheels and the 
lower carriage,* than if they were fixed ? 

Not in the least. With regard to goods it is strikingly 
the case, as it is with regard to passengers, that at those 
places where many lines converge there must to a 
great extent be a re-assortment of goods. There is 
not a sufficient loading of goods for each train, from 
each manufacturing place going to any one town or 
place along the line, to devote a whole waggon to 
these goods.f Jt is not done even in lines where there 
is no break of Gauge, 

♦ See Mr, ElUs's evidence on this point. 
fSee Mr, Evan Jones's evidence. 
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388L Do you stale that distinctly as to the practice 
among the existing railways ? 

Yes ; it was given in evidence that it was so, to a very 
great extent, at Birmingham* I know that it is so, to a 
very great extent, upon the Great Western, where 
there is no break of Gauge* 

3883. Are you aware what proportion of goods are so 
re-assorted ? 

They would be all packed together and re-assorted ; 
wherever there are goods coming up for those interme- 
diate stations, not being full loads of goods for the in* 
termed iate stations. 

3893. With respect to the Oxford and Rugby line, 
have estimates been formed of the expense of 
making a double line ? 

There was an estimate formed of the expense of 
adding a third rail to the other two, and in round 
numbers, I think it was put down at £130,000 ; it was 
said to be about £2500 a mile, making about £130,000 
of additional expense. 
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3820. Can you inform the Commissioners what were 
the great objects of the change of Gauge ? 

I should perhaps give a very imperfect idea of them 
in any answer I might give to that question ; but, if 
you will take it in the general way in which I will 
give it, I would say that the great objects that Mr. 
Brunei contemplated were these, — to acquire greater 
power and greater speed ; to place the wheels either 
outside, or as nearly as possible outside, of the waggons, 
in order that he might enlarge the wheels and diminish 
the friction ; and his belief was that a larger propor- 
tionate stowage could be obtained ; and that, upon the 
whole, it would be a decidedly safer and more secure 
mode of travelling at the high speeds, which he always 
looked forward to as being likely to be required by the 
public. He thought that the speed of that day was 
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one which would afterwards be thought slow. Those 
were his main objects. 

3821* Is it your opinion that those objects have been 
attained ? 

1 firmly believe that they have been attained in a 
very high degree. 

3822. And, from your present experience, are you dis* 
posed to conclude that if the thing were to be 
done over again, you would adopt the Broad and 
not the Narrow Gauge ? 
I think, unquestionably^ if it were left to me I cer- 
tainly should. 

3823* You have increased speed and increased safety? 

I thmk we have increased speed in proportion to the 
weight we carry, and decidedly increased safety. I 
cannot think that there is a doubt upon the subject, as 
far as my experience goes. I do not pretend to me- 
chanical knowledge, or any engineering skill ; I merely 
speak as one who has had a great deal to do with the 
working of railways ; and, from the comparison I have 
made, I am convinced that upon the Broad Gauge we 
can carry greater loads at a much higher speed than 
they can carry upon the Narrow Gauge. 

3824, As the secretary of the Company, you frequently 
travel upon the line ? 

Yes; and I have the general management of the 
working of the whole line, and there is no subject that 
has not been, in some way or other, brought under my 
consideration, and, through me, brought before the 
Directors. 

3825. Are you aware whether there is greater or less 
economy in the working of the locomotive power 
upon your line than upon the Narrow Gauge 
lines? 

I am led to believe thai there is greater economy in 
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the mode of working our line, I acquire that know- ^^;,^'J^; 

ledge by seeing the returns which have been made by — 

other railway companies, which have been put into a 
tabular shape and shown me, and by a very close in- Economy 
spection of our own accounts ; but I have had no ^ ^^^ "** 
opportunity of going into the books of other companies 
to investigate them closely, 

3829. The question rather had reference to the con- 
struction of the line? 
The expense of the construction of the line is cer- 
tainly greater, but it is not so much greater as might 
be supposed* 

3849, Is the Great Western Company under any en- Uniformity, 
gagement to lay down the Narrow as well as the 
Broad Gauge from Oxford to Rugby at the cost of 
that Com|>any ? 
There is a clause in the Act of Parliament which Bound by Act 
says, that if the Board of Tiade shall require it upon BJrJitiJ^geif 
the recommendation of the Gauge Commissioners^ it required 
is to be laid upon the Narrow Gauge as well as the 
Broad* 

3859- I question, if the object be to have a Narrow 
Gauge, whether it might not be as well worked by 
somebody else instead of by the Great Western Com- 
pany, and let it take its chance of having very little 
traffic to carry over it, 

3868, Assuming that the Legislature should require 
you to make a Narrow Gauge railway only, from 
Rugby to Oxford, and supposing passengers to 
arrive by any train from the four or five dift'erent 
points you have mentioned, would it not be 
optional for the Great Western Company to say. 
We will take these passengers from those four or 
five different points, but we will put them into one 
carriage; and even though you had a Narrow 
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Gauge line lo come to Rugby, could not you com- 
pel passengers to take one carriage for the whole I 

I have no doubt we could compel them, and it 
would be found more convenient and the better plan 
to do so, because the other companies could not, upon 
those long lines from York, Liverpool, and other places, 
devote a whole carriage to the passengers coming from 
York or Liverpool to go over the Oxford line. 

3877. Suppose a person starting from Southampton to 
go to Exeter, and thence to Plymouth, he would 
go upon the Narrow Gauge to Dorchester, where 
there would be a break ; he would then have the 
Broad Gauge to near Brldport; then he would 
have the Narrow Gauge to Exeter, and then the 
Broad Gauge to Plymouth? 

Supposing it to be the Narrow Gauge between 
Exeter and Bridport. The Great Western Company, 
however, propose to carry on a line from Hungerford 
to Westbury, to join there the Wilts, Somerset, and 
Weymouth Hallway, for which a Bill is already passed 
to Yeovil ; they are engaged, also, in forming a system 
of railways between Bridport, Yeovil, and Exeter, in 
continuation of the Wilts, Somerset, and Weymouth 
line, in order to afford the most direct Broad Gauge 
communication throughout from London to the south- 
west of England, 

3902. In your second Act of Parliament there is spe- 
cial power for the circulation of carriages upon 
different railways, in these words: — "And whereas 
it would tend much to the convenience of the 
public if Railway Companies were empowered to 
enter into mutual arrangements, so as to avoid the 
necessity of a change of carriages, and other delays, 
arising from a diversity of interests : Be it there- 
fore enacted," and so on ; and then there are pro- 
visions enabling companies to make arrangements ? 
I think that is a general clause in almost all acts. 
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3907. The Railway the London and Birmingham 
ha%'e proposed from Harrow, to come near to Uxbridge, 
and thence by Aylesbury and Bicester to Banbury, 
then to cut across the Oxford and Rugby line, and to **'**^****^ 
reach Warwick and Leamington, and again to enter 
the Birmingham line at Hampton ; together with an- 
other line to pass from Warwick, and to cut against 
the Oxford, Worcester, and Wolverhampton, towards 
Cheltenham ; and the efFort that is making by the 
Midland Counties Company to force the Broad Gauge 
off from Gloucester to Bristol, warns us that, in order 
to give fair play to the traffic, and to give to the public 
traffic the opportunity of coming duw^n from llie north 
in the direction of those lines sanctioned by Parliament, 
we must carry a Broad Gauge line up in the direction 
of Birmingham from the Oxford and Rugby, and that Projecti of the 
we must have the Broad Gauge also by Gloucester to compaoy***^'^'* 
Worcester, and from Worcester to Hereford, there 

joining the Monmouth and Hereford Railway, as the 
only means of giving to the traffic the facility of 
moving along those various lines w^hich have been 
named. For these objects, a line is proposed from the 
Oxford and Worcester to Cheltenham and Gloucester. 

3908. The Oxford and Worcester line is intended to 
be prolonged to Port Dynllaen ; it will afford great 
convenience to Ireland and North Wales, and to what- 
ever traffic may have to come down southward along 
the Broad Gauge continuously, without any change. 

3909. Will you describe what is the district which you 

think ought fairly to be appropriated to the Broad 
Gauge, taking great lines for deraarkation ? 

I think myself, for the good of the country, that the Th^nki the 
Broad Gauge ought to occupy the country south of J^mo^u^ 
Birmim^ham in this direction — south of Shrewsbury, the country 
and up to the Grand Junction, and those other hues ; mingham- 
that it need not go up to the north beyond that line of 
demarkation. There is no desire, on behalf of the 
Great Western, that it should go up farther to the 
north of England ; but at present the greater part of 
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the traffic from the manufacturing districts in the north 
concentrates at Birmingham. If those manufactures 
are to be sent on to Plymouth^ to Weymouth, to Bris- 
tol, or to any of the southern parts of the country, if 
the Broad Gauge were made from Birmingham down, 
there would be no Break of Gauge anywhere; and so 
with respect to the minerals ot South Wales, which 
might be carried without any break of Gauge to Bir- 
mingham and the neighbourhood where the manufac- 
tures are carried on, and from Birmingham any heavy 
goods might be sent down to the south upon the Broad, 
or sent up to the north upon the Narrow Gauge. 1 
believe a division of that sort would make the best 
arrangement that the whole question is susceptible oi, 

3910. But speaking of them as main arterial lines, I 
think that all south of Chester, of Shrewsbury, and 
Wolverhampton, ought to be on the Broad Gauge, and 
to the north of the Grand Junction line on the Narrow 
Gauge, 

3813, Are you aware whether, when the Great Western 
line was first projected, it was intended to have a 7 
feet Gauge? 

I think not at the original formation of the Company. 
The question of the Gauge was brought forward by 
Mr, Brunei to the Directors subsequently to the pass- 
ing of the Act, but the fact that he would recommend 
a change of Gauge I became very early acquainted with, 

3818. In those bills which were passed antecedently 

to the Great Western, the question of Gauge was 

fixed by Parliament ; in the Great Western it was 

not fixed ? 

There was a clause in the former Acts of Parliamen t, 

generally I think fixing the Gauge. 1 am not certain 

whether the Great Western was the first Bill in which 

it was omitted ; but it was omitted in the Great Western 

Bill, and I think that must have been the first Bill in 

which that clause was omitted. 
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